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EXECUTIVE SUMMARY 

This document contains an evaluation of the applicability of the current Quality Assurance Standards 
from the American Society of Mechanical Engineers Standard NQA-1 (NQA-1) criteria and identifies and 
describes the quality assurance process(es) by which attributes of historical, analytical, and other data 
associated with sodium-cooled fast reactor [SFR] metallic fuel will be evaluated. This process is being 
instituted to facilitate validation of data to the extent that such data may be used to support future 
licensing efforts associated with advanced reactor designs. The initial data to be evaluated under this 
program were generated during the US Integral Fast Reactor program between 1984-1994, where the data 
includes, but is not limited to, research and development data and associated documents, test plans and 
associated protocols, operations and test data, technical reports, and information associated with past 
United States Nuclear Regulatory Commission reviews of SFR designs.  

It is recognized that managing the data generated by large research and development projects presents a 
significant challenge for retaining data integrity and availability. American Society of Mechanical 
Engineers Standard NQA-1 (NQA-1) 2008/2009a provides appropriate requirements for this plan.  
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POLICY STATEMENT 

The Argonne National Laboratory (ANL) legacy metallic fuel data qualification program collects, 
maintains, and qualifies metallic fuel data generated throughout the US sodium cooled fast reactor 
program (SFR). The intended end users of the data qualified under this program must satisfy nuclear plant 
licensing regulations and standards. Accordingly, ANL established a Quality Assurance Program Plan 
(QAPP) for legacy metallic fuel data using the standards of ASME NQA-1-2008/2009. In some cases, 
specific provisions and measures have been prepared to meet some aspects of 10CFR50 Appendix B.  
 
The QAPP is the top-level policy document that establishes the way in which quality is achieved in the 
SFR legacy fuel data.  Implementing documents prescribe more detailed responsibilities and requirements 
and define the organizational interfaces involved within the scope of the QAPP. 
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1. PURPOSE 

Technical information that is to be used in safety design and licensing process requires either 
traceability or demonstrated equivalence to appropriate quality standards. This document 
describes an accepted process by which historical fuel testing and evaluation data can be 
validated for this purpose. 

This document implements the applicable portions of both Appendix B, “Quality Assurance 
Criteria for Nuclear Power Plants and Fuel Reprocessing Plants,´ to Title 10 of the Code of 
Federal Regulations (10 CFR) Part 50, “Domestic Licensing of Production and Utilization 
Facilities,´ and American Society of Mechanical Engineers (ASME) NQA-1-2008, “Quality 
Assurance Requirements for Nuclear Facility Applications,´ with 1a-2009 Addenda, as endorsed 
by NRC Regulatory Guide (RG) 1.28, Revision 4, “Quality Assurance Program Criteria (Design 
and Construction)´, relevant to the project. 
 
2. APPLICATION 

The validation process described herein involves recovery of documentation of the quality 
standards and ancillary documentation (i.e. calibration data and/or procedures, instrumentation 
and process qualification, in-place quality control, etc.) that were applied during the time tests, 
measurements, and examinations were performed and post-irradiation fuel performance, quality, 
and integrity data were generated. This process may include processes such as design control; 
control of instructions, procedures, drawings; test control; training and qualification; measuring 
and test equipment control; and review of records and/or other information pertinent to 
demonstrating the quality of currently available data and information. In the event that 
retrievable information is insufficient, the process may also involve expert review of the data 
and/or re-testing or related testing where available. Corroborative testing may be appropriate if 
such capability exists. The overall qualification of historic data and processes utilize a process 
that follows criteria as defined in NQA-1, 2008, Part III, subpart 3.3, Appendix 3.1. 

3. PROCESS CRITERIA 

3.1 Quality Assurance Program 

The Argonne Quality Assurance Program Plan (Argonne QAPP) is the QA program approved by 
the DOE for Argonne and commits to NQA-1 to implement DOE orders and regulations. It 
contains provisions allowing departments within Argonne to implement QA program plans for 
specific activities so long as they conform to the Argonne QAPP. This QAPP for SFR Metallic 
Fuel Data Qualification conforms to and relies on the Argonne QAPP to implement some aspects 
of NQA-1, as identified in Appendix B 
 
3.2 ASME NQA-1 Bases 

All activities associated with the data qualification processes are to be performed in accordance 
with the NQA-1criteria identified as applicable in Appendix A “Evaluation of Applicability of 
NQA-1 to SFR Metallic Fuel Historical Data Qualification Process´. The applicable criteria 
are further specified in the following sections of this document including the controls that will 
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be utilized in execution of this qualification process. Software will be controlled in accordance 
with NQA-1-2009 addenda. The validation process will be performed to one or more of the 
methods outlined in NQA-1, 2008, Part III, Subpart 3.3 Section 3.1, “Guidance on Qualification 
of Existing Data.´ In addition to the execution of the data qualification process outlined in this 
document, part of the data qualification process will involve the establishment of quality 
processes, procedures and operations associated with data qualification. Where possible, NQA-1 
compliant controls will be documented as to the activities associated with the historical 
data/experiments. All available documentation from the past tests, and the qualification activities 
conducted at the time of testing, will be reviewed, controlled, and maintained in accordance with 
requirements applicable at the time of the activity.  
 
Not all of the requirements listed below may be applicable to this process and project. Where a 
requirement is not applicable it is noted; when a requirement may apply at a future time, that 
possibility is addressed.  
 
This document implements the applicable requirements of which were used for guidance: 

x 10 CFR 830, “Nuclear Safety Management,´ Subpart A, “Quality Assurance 
Requirements´ (QA Rule). The QA Rule requires DOE contractors who conduct 
activities or provide items or services that affect, or may affect, the safety of DOE 
nuclear facilities to develop and maintain a QAP that implements 10 criteria specified in 
the rule. 

x DOE Order 414.1D, “Quality Assurance´ (QA Order). The QA Order requires all DOE 
contractors to develop and maintain a QAP, which implements 10 criteria specified in the 
order. 

x American Society of Mechanical Engineers (ASME) NQA-1-2008 

x American Society of Mechanical Engineers (ASME) NQA-1-1a-2009 Addenda 

x Argonne Quality Assurance Program Plan (QAPP) Rev. 8 

x Argonne National Laboratory Software Quality Assurance Plan (SQAPP) Rev. 0 

Reference materials reviewed for the development of this document include: 

x PDD-172 “Next Generation Nuclear Plant Quality Assurance Program Description´ 
(INL) 

x AFP-AP-04 “Qualification of Unqualified Data´ Revision 01-24-16 

x NUREG – 1298, “Qualification of Existing Data for High- Level Nuclear Waste 
Repositories´ 

x INL/EXT-15-35805, “Guidance on Evaluating Historic Technology Information for Use 
in Advanced Nuclear Licensing´ Revision 0 
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3.2.1 ReTXLUePeQW 1, ³OUgaQL]aWLRQ´  

Responsibilities for the establishment and implementation of the quality assurance program shall 
be defined. The organizational structure, functional responsibilities, levels of authority, and lines 
of communications for activities affecting quality shall be documented.´   
 
Implementation 
 
An Organization Chart listing key personnel, reporting structures and responsibilities has been 
established. 

Roles and Responsibilities 
 
Functional responsibilities and levels of authority are identified in roles, responsibilities, 
accountabilities, and authorities documents (R2A2s), which are developed for each management 
position. Specific responsibilities for implementing ANL QAP requirements are identified in the 
associated implementing procedures. 

The review process may employ several different individuals during the course of reviews. The 
primary roles are defined below.  
 

Project Manager 
 
Provides overall management direction, defines roles and responsibilities, delegates authorities, 
and enforces accountabilities for the organization. 
 
Ensures that the appropriate process controls are formally defined for the execution of project 
work. 

Technical Lead 
 
Establishes, in coordination with the Project Manager, the structure, processes, and 
responsibilities of the review team, which includes developing and executing work packages to 
complete project milestones. 
 
Provides technical direction, coordination, problem resolution, and oversight of Project design 
and regulatory activities to ensure that the approach, scope, and outcomes of these activities are 
consistent with the technical requirements (e.g., functional and operational requirements) of the 
Project. 

QA Engineer 
 
Verifies the development and implementation of this QA Plan. 
 
Assures compliance with regulatory requirements and procedures through audits and monitoring 
technical reviews and organization processes to ensure conformance to requirements. 
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Assists in identifying and interpreting the QA requirements and standards that apply to the 
process.  
 
Assists the Project Manager in developing and maintaining QAPD documentation, including 
implementing procedures. 

Subject Matter Expert 

Provide input and review data to determine acceptability of past data/experiments. Provide 
expertise in the data reviews to assure processes were adequate for the activity performed. 
 
3.2.2 ReTXLUePeQW 2, ³QXaOLW\ AVVXUaQce PURgUaP(s)´   

NQA-1 states: “A documented quality assurance program shall be planned, implemented, and 
maintained in accordance with this Part (Part I), or portions thereof. The program shall identify 
the activities and items to which it applies. The program shall provide control over activities 
affecting quality to an extent consistent with their importance. The program shall include 
monitoring activities against acceptance criteria in a manner sufficient to provide assurance that 
the activities affecting quality are performed satisfactorily. The program shall be established at 
the earliest time consistent with the schedule for accomplishing the activities.´ 
 
Implementation   
 
QA and inspection personnel have the responsibility and authority to stop work in progress if it is 
not being done in accordance with approved procedures or where safety may be jeopardized. 
This extends to offsite work performed by suppliers that furnish safety-related materials and 
services to ANL. All ANL personnel have the authority to initiate a “Stop Work Order to resolve 
a condition that is potentially unsafe or adverse to quality, and to declare a stop work action if 
the condition is not readily fixable. 
 
The applicability of NQA-1-2008, 1a-2009 requirements to technology development is 
determined using a technology life-cycle approach identified in NQA-1-2008, 1a-2009, Part III, 
Subpart 3.3, Appendix 3.1 “Guidance on Qualification of Existing Data.´ The rigor with which 
the applicable QAP requirements are applied is then determined through a formal risk-based 
process that considers probability and consequence of failure. To ensure defensible data and 
records used in design and licensing, technology development resulting in data used in safety-
related design and licensing activities is subject to all applicable NQA-1-2008, 1a-2009 
requirements. 
 
Management of those organizations implementing this document, or portions thereof, shall 
assess the adequacy of that part of the program for which they are responsible to assure its 
effective implementation at least once each year or at least once during the life of the activity, 
whichever is shorter. The period for assessing the process during the operations phase may be 
extended to once every two years. 
 
This document constitutes the Quality Assurance Program for data qualification activities, 
including the controls of historical data being reviewed. As part of these activities, QA 
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program(s) in place, as discussed above, will provide a framework for the overall data 
qualification process. Documentation of QA programs in place when the work was performed is 
integral to meeting this requirement. All programmatic controls in place at the time of data 
generation will be identified in the review process. In general, the program requirements 
specified herein will be discussed in either ANL implementing procedures or Data Qualification 
specific procedures. 
 
3.2.3 ReTXLUePeQW 3, ³DeVLgQ CRQWURO´ 

NQA-1 states: “The design shall be defined, controlled, and verified. Design inputs shall be 
specified on a timely basis and translated into design documents. Design interfaces shall be 
identified and controlled. Design adequacy shall be verified by individuals other than those who 
designed the item or computer program. Design changes shall be governed by control measures 
commensurate with those applied to the original design.´  
 
Implementation   
 
Design in the context of this quality assurance plan means the conceptualization and 
development of processes to review and evaluate data. These design activities are realized in the 
development, review, approval, and control of documents addressed by NQA-1-2008, 1a-2009 
Requirements 5 and 6.  
 
Data Quality Objectives 
 
Part of the input for the design and execution of these processes will be data quality objectives as 
defined and described by EPA QA/G-4 Guidance on Systematic Planning Using the Data 
Quality Objectives Process (EPA/240/B-06/001). This iterative process engages intermediate and 
final customers for the output of the evaluation process in the identification and development of 
guidance and criteria for the acceptability of the final products. 
 
3.2.4 Requirement 4, ³PURcXUePeQW DRcXPeQW CRQWURO´  

NQA-1 states “Applicable design bases and other requirements necessary to assure adequate 
quality shall be included or referenced in documents for procurement of items and services. To 
the extent necessary, procurement documents shall require Suppliers to have a quality assurance 
program consistent with the applicable requirements of this Standard.´  
 
Implementation   
 
This Requirement does apply when quality-related procurements are planned for the evaluation 
effort. All work will be reviewed and approved by ANL Management to assure compliance with 
these requirements. 
  
3.2.5 Requirement 5, ³IQVWUXcWLRQV, Procedures, and DUaZLQgV´ 

NQA-1 states: “Activities affecting quality and services shall be prescribed by and performed in 
accordance with documented instructions, procedures, or drawings that include or reference 
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appropriate quantitative or qualitative acceptance criteria for determining that prescribed 
activities have been satisfactorily accomplished. The activity shall be described to a level of 
detail commensurate with the complexity of the activity and the need to assure consistent and 
acceptable results. The need for, and level of detail in, written procedures or instructions shall be 
determined based upon complexity of the task, the significance of the item or activity, work 
environment, and worker proficiency and capability (education, training, experience)´. 
 
Implementation    
 
Procedures will be fully in place, and will undergo consistent refinement, for the performance of 
the data qualification. Current procedures address the applicable content of procedures as 
described in the Introduction to Part II of NQA-1-2008, 1a-2009. In addition, procedures 
governing tests, inspections, operational activities, and maintenance will include, as applicable, 
initial conditions and prerequisites for the performance of the activity. 
 
In establishing procedural controls, ANL commits to compliance with NQA-1-2008, 1a-2009, 
Requirement 5. 
 
3.2.6 ReTXLUePeQW 6, ³DRcXPeQW CRQWURO´  

NQA-1 states: “The preparation, issue, and change of documents that specify quality 
requirements or prescribe activities affecting quality such as instructions, procedures, and 
drawings shall be controlled to ensure that correct documents are being employed. Such 
documents, including changes thereto, shall be reviewed for adequacy and approved for release 
by authorized personnel.´  
 
Implementation  
 
ANL has established the necessary measures and governing procedures to control the preparation 
of, issuance of, and changes to documents that specify quality requirements or prescribe how 
activities affecting quality, including organizational interfaces, are controlled to ensure that 
correct documents are being employed. Data qualification documents will be controlled by the 
ANL document control procedures meeting DOE requirements. The following controls 
(including electronic systems used to make documents available) are applied to documents and 
changes thereto:  

A. Identification of controlled documents 

B. Specified distribution of controlled documents for use at the appropriate location 

C. A method to identify the correct document (including revision) to be used and control of 
superseded documents 

D. Identification of individuals responsible for preparation, review, approval, and 
distribution of controlled documents 
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E. Review of controlled documents for adequacy, completeness, and approval prior to 
distribution 

F. A method for providing feedback from users to improve procedures and work 
instructions 

G. Coordinating and controlling interface documents and procedures. 
 
The types of documents to be controlled includes but not limited to: 

A. Drawings such as design, construction, installation, and as-built drawings 

B. Engineering calculations 

C. Design specifications 

D. Purchase orders and related documents 

E. Vendor-supplied documents 

F. Audit, surveillance, and quality verification/inspection procedures 

G. Inspection and test reports 

H. Instructions and procedures for activities covered by this QAPD, including R&D 
activities, design, construction, installation, operation (including normal and emergency 
operations), maintenance, calibration, and routine testing  

I. Technical specifications 

J. Nonconformance and corrective action reports. 
 
Documents are reviewed for adequacy by qualified persons other than the preparer. Procedures 
for any activities associated with this process are also reviewed by the organization responsible 
for quality verification to ensure QA measures have been appropriately applied. The documented 
review signifies concurrence. 
 
Changes to documents, other than those defined in implementing procedures as minor changes, 
are reviewed and approved by the same organizations that performed the original review and 
approval unless other organizations are specifically designated. 
 
Procedures and other documents used for data evaluation qualification activities will be 
controlled as required by approved procedures. 
 
3.2.7 ReTXLUePeQW 7, ³CRQWURO Rf PXUcKaVed IWePV aQd SeUYLceV´  

NQA-1 states: “The procurement of items and services shall be controlled to ensure conformance 
with specified requirements. Such control shall provide for the following as appropriate: source 
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evaluation and selection, evaluation of objective evidence of quality furnished by the Supplier, 
source inspection, audit, and examination of items or services upon delivery or completion.´ 
 
Implementation  
 
Applicable, source inspection, audit, and/or examination of items or services may be used. 
Provisions are made for accepting purchased items and services, such as source verification, 
receipt inspection, pre- and post-installation tests, certificates of conformance, and document 
reviews (including Certified Material Test Report/Certificate). Acceptance actions/documents 
should be established by the purchaser with appropriate input from the supplier and be completed 
to ensure that procurement, inspection, and test requirements, as applicable, have been satisfied 
before relying on the item to perform its intended safety function. 
 
3.2.8 ReTXLUePeQW 8, ³IdeQWLfLcaWLRQ aQd CRQWURO Rf IWePV´ 

NQA-1 states: “Controls shall be established to assure that only correct and accepted items are 
used or installed. Identification shall be maintained on the items or in documents traceable to the 
items, or in a manner that assures that identification is established and maintained. 
 
Implementation 
 
This Requirement is not applicable to data evaluation activities. 
 
3.2.9 ReTXLUePeQW 9, ³CRQWURO Rf SSecLaO PURceVVeV´  

NQA-1 states “Special processes that control or verify quality, such as those used in welding, 
heat treating, and nondestructive examination, shall be performed by qualified personnel using 
qualified procedures in accordance with specified requirements.´ 
 
Implementation   
 
This Requirement is not applicable to data evaluation activities. 
 
3.2.10 ReTXLUePeQW 10, ³IQVSecWLRQ´ 

NQA-1 states: “Inspections required to verify conformance of an item or activity to specified 
requirements or continued acceptability of items in service shall be planned and executed. 
Characteristics subject to inspection and inspection methods shall be specified. Inspection results 
shall be documented. Inspection for acceptance shall be performed by qualified persons other 
than those who performed or directly supervised the work being inspected.´  
 
Implementation   
 
This Requirement is not applicable to data qualification. 
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3.2.11 Requirement 11, ³TeVW CRQWURO´ 

NQA-1 states: “Tests required to collect data such as for siting or design input, to verify 
conformance of an item or computer program to specified requirements, or to demonstrate 
satisfactory performance for service shall be planned and executed. Characteristics to be tested 
and test methods to be employed shall be specified. Test results shall be documented and their 
conformance with test requirements and acceptance criteria shall be evaluated.´  
 
Implementation  
 
The Requirement is not applicable to data qualification activities.  See ANL SQAPP for test 
control as applied to software. 
 
3.2.12 ReTXLUePeQW 12, ³CRQWURO Rf MeaVXULQg aQd TeVW ETXLSPeQW´ 

NQA-1 states: “Tools, gages, instruments, and other measuring and test equipment used for 
activities affecting quality shall be controlled, calibrated at specific periods, adjusted, and 
maintained to required accuracy limits.´  
 
Implementation 
 
The Requirement is not applicable to data qualification activities. 
 
3.2.13 ReTXLUePeQW 13, ³HaQdOLQg, SWRUage aQd SKLSSLQg´ 

NQA-1 states: “Handling, storage, cleaning, packaging, shipping, and preservation of items shall 
be controlled to prevent damage or loss and to minimize deterioration. These activities shall be 
conducted in accordance with established work and inspection instructions, drawings, 
specifications, shipment instructions, or other pertinent documents or procedures specified for 
use in conducting the activity.´ 
 
Implementation  
 
This Requirement is not applicable to data evaluation activities. 
 
3.2.14 ReTXLUePeQW 14, ³IQVSecWLRQ, TeVW aQd OSeUaWLQg SWaWXV´ 

NQA-1 states: “The status of inspection and test activities shall be identified either on the items 
or in documents traceable to the items where it is necessary to ensure that required inspections 
and tests are performed and to ensure that items that have not passed the required inspections and 
tests are not inadvertently installed, used, or operated.´ 
 
Implementation 
 
The Requirement is not applicable to data qualification activities, beyond Laboratory and 
Division policies and procedures, and no additional measures are required.  
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3.2.15 ReTXLUePeQW 15, ³CRQWURO Rf NRQcRQfRUPLQg IWePV´ 

NQA-1 states: “Items that do not conform to specified requirements shall be controlled to 
prevent inadvertent installation or use. Controls shall provide for identification, documentation, 
evaluation, segregation when practical, and disposition of nonconforming items, and for 
notification to affected organizations.´  
 
Implementation   
 
The Requirement does apply to data qualification activities.  
 
3.2.16 ReTXLUePeQW 16, ³CRUUecWLYe AcWLRQ´ 

 NQA-1 states: “Conditions adverse to quality shall be identified promptly and corrected as soon 
as practicable. In the case of a significant condition adverse to quality, the cause of the condition 
shall be determined and corrective action taken to preclude recurrence. The identification, cause, 
and corrective action for significant conditions adverse to quality shall be documented and 
reported to appropriate levels of management. Completion of corrective actions shall be 
verified.´  
 
Implementation  
 
ANL has established an issues management and tracking program and process that includes the 
necessary measures and laboratory wide procedures to promptly identify, control, document, 
classify, and correct conditions adverse to quality. Argonne¶s issues management process assures 
that corrective actions are documented and initiated following the determination of conditions 
adverse to quality in accordance with regulatory requirements and applicable quality standards. 
ANL implements an electronic “Issues Management and Tracking System´. Noncompliance 
and/or conditions adverse to quality in data evaluation and qualification activities will be 
controlled as required by these Argonne procedures. 
 
3.2.17 ReTXLUePeQW 17, ³QXaOLW\ AVVXUaQce RecRUdV´ 

NQA-1 states “The control of quality assurance records shall be established consistently with the 
schedule for accomplishing work activities. Quality assurance records shall furnish documentary 
evidence that items or activities meet specified quality requirements. Quality assurance records 
shall be identified, generated, authenticated, and maintained, and their final disposition specified. 
Record control requirements and responsibilities for these activities shall be documented.´  
 
Implementation   
 
ANL procedures ensure that sufficient records of items and activities affecting quality are 
developed, reviewed, approved, issued, used, and revised to reflect completed work. The 
provisions of such procedures establish the scope of the records retention program for ANL and 
include requirements for records administration, including receipt, preservation, retention, 
storage, safekeeping, retrieval, access controls, user privileges, and final disposition in 
accordance with ANL record management requirements retention requirements. All records 
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associated with the Data Qualification, both historical and newly generated will be controlled 
according to Argonne procedures. Data evaluation and qualification activities will be controlled 
as required by the Argonne procedures. Records will be stored in accordance with the NQA-1 
requirements along with the NARA and Argonne requirements for Federal records retention. 
Records of activities for R&D, design, engineering, procurement, manufacturing, construction, 
inspection and testing, operations, maintenance, modification, and audits and their retention 
times are defined in Argonne procedures. The records and retention times are based on 
applicable Regulatory and DOE requirements.  
 
3.2.18 Requirement 18, ³AXdLWV´ 

NQA-1 states:´ Audits shall be performed to verify compliance to quality assurance program 
requirements, to verify that performance criteria are met, and to determine the effectiveness of 
the program. These audits shall be performed in accordance with written procedures or checklists 
by personnel who do not have direct responsibility for performing the activities being audited. 
Audit results shall be documented and reported to and reviewed by responsible management. 
Follow-up action shall be taken where indicated.´  
 
Implementation   
 
An audit history will be maintained for historical data qualification activities. Audits of current 
qualification activities will be conducted. Self-assessments may be performed in addition. 
 
Subpart 2.7  
 
Software used in data qualification (as opposed to word-processing or graphical software) will be 
addressed using the requirements of paragraph 302 Otherwise Acquired Software. A plan and 
procedure for implementing subpart 2.7 exists under the Argonne QAPP and will be used as 
needed. 
 
4. VALIDATION PROCESS 

4.1 Data Qualification 

The data qualification process outlined in this document is based on American Society of 
Mechanical Engineers (ASME) Standards NQA-1-2008, “Quality Assurance Requirements for 
Nuclear Facility Applications,´ and NQA-1a-2009, Addenda to ASME NQA-1-2008, which 
provides the fundamental quality assurance requirements as delineated in 10 CFR 50; quality 
assurance criteria for nuclear power and fuel reprocessing plants. 

4.1.1 Data Types Under Consideration  

1. Type A±Data collected within an applicable, historical, NQA-1 QA program that met specific 
requirements for data use. Intended use is defined. Data collectors verify that test requirements 
were met. Independent verification may be used to ensure that all other requirements were met. 
These data are used by the program to support nuclear materials and facilities design and 
licensing and are collected within performance testing, out-of-pile, non-destructive and 
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destructive materials testing, and experimental verification of the metallic fuel. The qualification 
of these Type-A supporting data elements must be addressed in the data collection plan and data 
evaluation and qualification process.  
 
2. Type B±Data collected within an NQA-1 QA program that are not intended or needed to 
support nuclear materials and facility design and licensing activities. These data are considered 
for information only. 
 
3. Type C±Data collected outside an NQA-1 QA program or not known that have a defined 
intended use. Evaluation is required to verify that the controls were in place as part of the data 
planning, collection, and storage processes that compare to NQA-1 applicable requirements. 
Data meeting all requirements may be qualified for intended use under an appropriate procedure. 
Note: Some Historical data may, in part, have been controlled by a ten point Quality program 
such as DOE Order 414.1, and 10CFR830, subpart A. Those requirements will be reviewed to 
determine acceptability compared to the 2008/2009 requirements of NQA-1 Part III, subpart 3.3, 
Appendix 3.1, “Guidance on Qualification of Existing Data´. 
 
4.2 Planning for Data Qualification 

4.2.1 Establishing Evaluation Team 

An appropriate evaluation team to perform such a validation should consist of, at a minimum, a 
technical lead, QA engineer, subject matter expert (see def.) (e.g., fuel engineer, safety analysis 
engineer, design engineer, R&D research engineer), and project manager. The evaluation team 
established for the peer review and QA equivalency of the SFR metallic fuel data currently 
include the following: 

x Principal QA engineer 

x Project Manager  

x Support QA engineer  

x Records Support Personal 

x SMEs; fuel experts, including experts who were involved in the generation and analysis 
of the data during the IFR program. 

x Data Technical Support Personal 

4.2.2 Preparing Documentation 

The evaluation of each of the analytical processes and associated data are to be documented. A 
Data Evaluation Form is to be used for this purpose. The Data Evaluation Form provides 
evidence of the evaluation and also provides a quality record of the evaluation.  
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4.2.3 Qualification Methods 

The four (4) methods available for data validation and their respective descriptions as prescribed 
in NQA-1, 2008, Part III, Subpart 3.3 Section 3.1, “Guidance on Qualification of Existing Data´ 
are: 

4.2.3.1 Quality Assurance Program Equivalency Method 

The Quality Assurance Program Equivalency method may be used to determine if the 
acquisition, development, or processing of data have been performed in accordance with 
sound technical, administrative practices or procedures that can be demonstrated to generally 
meet the applicable requirements and guidance of NQA-1. The employed practices or 
procedures must demonstrate industry-acceptable scientific, engineering or administrative 
practices or processes with appropriate compliance documentation as defined in data 
qualification planning. Examples of conditions for which the Quality Assurance Program 
Equivalency method may be useful include the following: 
 

x data acquisition, collection, or development records, including equipment calibration 
documentation, and personnel qualification records are available 

 
x documentation of the technical or administrative practices or procedures used to 

process the data are available 
 
4.2.3.2 Data Corroboration Method 

The Data Corroboration method may be used in order to determine if subject matter data 
comparisons can be shown to substantiate or confirm parameter values. This method may include 
comparisons of the data to both other sources of qualified data, as well as to sources of other 
existing data, as defined in data qualification planning. Examples of conditions for which the 
Data Corroboration method may be useful include the following: 

a) a sufficient quantity of corroborating data are available to permit valid statistical 
comparison with the unqualified data set(s) 

b) inferences drawn to corroborate the existing data can be clearly identified, justified, and 
documented 

 
 

4.2.3.3 Peer Review Method 

The Peer Review Method is used to independently evaluate data to determine if the employed 
methodology is acceptable; confidence is warranted in the data acquisition or developmental 
results; or the data have been used in a similar range of applications. Use of the Peer Review 
method for this purpose should include an evaluation of the data acquisition and development 
approach, including test plans, to determine the acceptability of the uncertainties associated with 
the employed data acquisition or development methodology, the adequacy and appropriateness 
of the interpretations derived from the data, and the extent to which the uncertainties affect the 
interpretations, conclusions, and overall validity of the data. If the evaluation indicates the 
uncertainties are unacceptable or the data interpretations are inappropriate, this result should be 
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fully documented. A report documenting the peer review activity should be prepared as defined 
during data qualification planning and provide for the inclusion of any dissenting conclusions and 
comments by individual peer reviewers. 

5. RECORDS 

5.1 Determination of Results 

A final review of evaluation results will be performed and the overall results documented in a 
Data Evaluation Form. The conclusion of the review will document whether the process and/or 
individual data set(s) can be deemed equivalent or if open items exist requiring resolution prior 
to demonstrating equivalency. 
 
5.2 Approval 

Approval of data evaluation forms will be made by all members of the evaluation team 
 
5.3 Concurrence 

The project manager will ensure that all decisions are performed by personnel qualified and 
authorized to evaluate data under prescribed conditions. The project manager should document 
concurrence with all decisions and report content on the Data Evaluation Form. 
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A
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R
eq. 1  O

rganization 

R
eq. 1, 100 G

EN
ER

A
L 

R
esponsibilities for the establishm

ent and im
plem

entation of the quality assurance program
 shall be defined. The organizational 

structure, functional responsibilities, levels of authority, and lines of com
m

unications for activities affecting quality shall be 
docum

ented. 

A
pplicable as im

plem
ented by this 

plan. 

R
eq. 1, 200 STR

U
C

TU
R

E A
N

D
 R

ESPO
N

SIB
ILITY 

R
eq. 1, 201 G

eneral 

The organizational structure and responsibility assignm
ents shall be such that 

(a) senior m
anagem

ent establishes overall expectations for effective im
plem

entation of the quality assurance program
 and is 

responsible for obtaining the desired end result 

(b) quality is achieved and m
aintained by those assigned responsibility for perform

ing w
ork 

(c) quality achievem
ent is verified by those not directly responsible for perform

ing the w
ork 

(d) those responsible for assuring that an appropriate quality assurance program
 has been established and those verifying activities 

affecting quality have sufficient authority, direct access to responsible levels of m
anagem

ent, organizational freedom
, and access to 

w
ork to perform

 this function, including sufficient independence from
 cost and schedule w

hen opposed to safety function 
considerations. These verification functions include the follow

ing: 

(1) identifying quality problem
s 

(2) initiating, recom
m

ending, or providing solutions to quality problem
s through designated channels 

(3) verifying im
plem

entation of solutions 

(4) assuring that further processing, delivery, installation, or use is controlled until proper disposition of a nonconform
ance, 

deficiency, or unsatisfactory condition has occurred. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

R
eq. 1, 202 D

elegation O
f W

ork 

The individual(s) or organization(s) responsible for establishing and executing a quality assurance program
 under this S

tandard m
ay 

delegate any or all of the w
ork to others but shall retain responsibility thereof. 

N
ot A

pplicable 

R
eq. 1, 300 IN

TER
FA

C
E C

O
NTR

O
L 

W
here m

ore than one organization is involved in the execution of activities, the responsibilities, interfaces, and authority of each 

N
ot A

pplicable 
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N
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ents 

A
pplicability 

organization shall be clearly defined and docum
ented. 

The external interfaces betw
een organizations and the internal interfaces betw

een organizational units, and changes thereto, shall 
be docum

ented. 

R
eq. 2  Q

uality A
ssurance Program

 

R
eq. 2, 100 G

EN
ER

A
L 

(a) A
 docum

ented quality assurance program
 shall be planned, im

plem
ented, and m

aintained in accordance w
ith this P

art (P
art I), or 

portions thereof. The program
 shall identify the activities and item

s to w
hich it applies. The program

 shall provide control over 
activities affecting quality to an extent consistent w

ith their im
portance. The program

 shall include m
onitoring activities against 

acceptance criteria in a m
anner sufficient to provide assurance that the activities affecting quality are perform

ed satisfactorily. The 
program

 shall be established at the earliest tim
e consistent w

ith the schedule for accom
plishing the activities. 

The program
 shall provide for the planning and accom

plishm
ent of activities affecting quality under suitably controlled conditions. 

C
ontrolled conditions include the use of appropriate equipm

ent, suitable environm
ental conditions for accom

plishing the activity, and 
assurance that prerequisites for the given activity have been satisfied. The program

 shall provide for any special controls, processes, 
test equipm

ent, tools, and skills to attain the required quality of activities and item
s and for verification of that quality. The 

organization shall establish and im
plem

ent processes to detect and correct quality problem
s. 

 (b) The program
 shall provide for indoctrination, training, and qualification as necessary of personnel perform

ing or m
anaging 

activities affecting quality to ensure that suitable proficiency is achieved and m
aintained. 

(c) M
anagem

ent shall regularly assess the adequacy and effective im
plem

entation of the quality assurance program
. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
.  

R
eq. 2, 200 IN

D
O

C
TR

IN
A

TIO
N

 A
N

D
 TR

A
IN

IN
G

 

Indoctrination and training shall be com
m

ensurate w
ith scope, com

plexity, im
portance of the activities, and the education, 

experience, and proficiency of the person. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

R
eq. 2, 201 Indoctrination 

P
ersonnel perform

ing or m
anaging activities affecting quality shall receive indoctrination in their job responsibilities and authority that 

includes general criteria, technical objectives, requirem
ents of applicable codes and standards, regulatory com

m
itm

ents, com
pany 

procedures, and quality assurance program
 requirem

ents. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

R
eq. 2, 202 Training 

The need for a form
al training program

 for personnel perform
ing or m

anaging activities affecting quality shall be determ
ined. Training 

shall be provided, if needed, to achieve initial proficiency, m
aintain proficiency, and adapt to changes in technology, m

ethods, or job 
responsibilities. O

n-the-job training shall be used if direct hands-on applications or experience is needed to achieve and m
aintain 

proficiency. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 
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A
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R
eq. 2, 300 Q

U
A

LIFIC
A

TIO
N

 R
EQ

U
IR

EM
ENTS 

The responsible organization shall designate those activities that require qualification of personnel and the m
inim

um
 requirem

ents 
for such personnel. The responsible organization shall establish w

ritten procedures for the qualification of personnel, and for the 
assurance that only those personnel w

ho m
eet the requirem

ents are perm
itted to perform

 these activities.  

S
pecific qualification requirem

ents for personnel perform
ing nondestructive exam

ination, inspection and tests to verify quality, and 
auditing are specified in paras. 301 through 304 of this R

equirem
ent. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

301 N
ondestructive Exam

ination (N
D

E) 

This paragraph specifies requirem
ents for the qualification of personnel w

ho perform
 radiographic (R

T), m
agnetic particle (M

P
), 

ultrasonic (U
T), liquid penetrant (P

T), electrom
agnetic (E

T), neutron radiographic (N
R

), leak testing (LT), acoustic em
ission (A

E
), 

and visual testing (V
T) to verify conform

ance to the specified requirem
ents. The A

m
erican S

ociety of N
ondestructive Testing (A

S
N

T) 
R

ecom
m

ended P
ractices or Standards provide acceptable qualification requirem

ents for N
D

E
 personnel. Applicable C

odes and 
S

tandards or design criteria controlling the qualification of N
D

E
 personnel shall be utilized to establish the applicable A

S
N

T 
qualification requirem

ent and edition or to specify an equivalent alternative requirem
ent. 

N
ot A

pplicable 

302 Inspection and Test 

The initial capabilities of a candidate shall be determ
ined by an eYalXaWion of Whe candidaWe¶V edXcaWion, e[peUience, WUaining, oU 

capability dem
onstration. R

eevaluation shall be by evidence of continued satisfactory perform
ance or redeterm

ination of capability in 
accordance w

ith the requirem
ents of section 200 of this R

equirem
ent. If during this evaluation or at any other tim

e, it is determ
ined 

by the responsible organization that the capabilities of an individual are not in accordance w
ith the qualification requirem

ents 
specified for the job, that person shall be rem

oved from
 that activity until such tim

e as the required capability has been 
dem

onstrated. A
ny person w

ho has not perform
ed inspection or testing activities in the qualified area for a period of 1 yr. shall be 

reevaluated. 

A
pplicable to personnel engaged in 

in softw
are review

 and 
im

plem
ented in accordance w

ith 
the A

rgonne Q
A

P
P

. 

303 Lead A
uditor 

The Lead A
uditor organizes and directs audits, reports audit findings, and evaluates corrective action. A

n individual shall m
eet the 

requirem
ents of paras. 303.1 through 303.6 of this R

equirem
ent prior to being designated a Lead Auditor.  

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

303.1 C
om

m
unication Skills.  

The prospective Lead A
uditor shall be capable of com

m
unicating effectively, both in w

riting and orally. These skills shall be attested 
Wo in Z

UiWing b\ Whe Lead AXdiWoU¶V em
ployer. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 
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A
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A
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303.2 Training. 

P
rospective Lead A

uditors shall receive training to the extent necessary to assure auditing com
petence including 

(a) know
ledge and understanding of this S

tandard and other nuclear-related codes, standards, regulations, and regulatory guides, as 
applicable 

(b) general structure of quality assurance program
s as a w

hole and applicable elem
ents as defined in this S

tandard 

(c) auditing techniques of exam
ining, questioning, evaluating, and reporting; m

ethods of identifying and follow
ing up on corrective 

action item
s; and closing out audit findings 

(d) planning audits of activities affecting quality 

(e) on-the-job training to include applicable elem
ents of the audit program

 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

303.3 A
udit Participation. 

P
rospective Lead A

uditors shall participate in a m
inim

um
 of five quality assurance audits w

ithin a period of tim
e not to exceed 3 yr. 

prior to the date of qualification, one audit of w
hich shall be a nuclear quality assurance audit w

ithin the year prior to qualification. 

P
articipation in independent assessm

ents including team
 assessm

ent activities such as operations readiness review
s and regulatory 

inspections/surveys m
ay be used to satisfy up to four of the five required quality assurance audits, provided that the activities can 

dem
onstrate the follow

ing: 

(a) independence from
 the functional areas being assessed 

(b) planning that establishes the scope of the activities and associated evaluation criteria 

(c) perform
ance by technically qualified and experienced personnel 

(d) results that are docum
ented and reported to m

anagem
ent 

(e) appropriate corrective action initiated and tracked to resolution 

S
uch participation shall be subject to review

 and acceptance by the organization responsible for quality assurance audits and/or the 
certifying authority prior to their use for qualification. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

303.4 Exam
ination.  

P
rospective Lead A

uditors shall pass an exam
ination that shall evaluate com

prehension of and ability to apply the body of 
know

ledge identified above. The exam
ination m

ay be oral, w
ritten, practical, or any com

bination thereof.  

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 
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303.5 M
aintenance of Proficiency.  

Lead A
uditors shall m

aintain their proficiency through one or m
ore of the follow

ing: 

(a) regular and active participation in the audit process 

(b) review
 and study of codes, standards, procedures, instructions, and other docum

ents related to quality assurance program
 and 

program
 auditing 

(c) participation in training program
(s)  

B
ased on annual assessm

ent, m
anagem

ent m
ay extend the qualification, require retraining, or require requalification. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

303.6 R
equalification. 

Lead A
uditors w

ho fail to m
aintain their proficiency for a period of 2 yr. or m

ore shall require requalification. R
equalification shall 

include retraining in accordance w
ith the requirem

ents of para. 303.2 of this R
equirem

ent, reexam
ination in accordance w

ith para. 
303.4 of this R

equirem
ent, and participation as an A

uditor in at least one nuclear quality assurance audit. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

304 A
uditors 

A
uditors are participants in an audit. A

uditors shall have, or be given, appropriate training or orientation to develop their com
petence 

for perform
ing audits. C

om
petence of personnel for perform

ance of the various auditing functions shall be developed by one or m
ore 

of the follow
ing m

ethods: 

(a) oUienWaWion Wo pUoYide a Z
oUking knoZ

ledge and XndeUVWanding of WhiV SWandaUd and Whe aXdiWing oUgani]aWion¶V pUocedXUeV foU 
im

plem
enting audits and reporting results. 

(b) general and specialized training in audit perform
ance w

here the general training shall include fundam
entals, objectives, 

characteristics, organization, perform
ance, and results of quality auditing and the specialized training shall include m

ethods of 
exam

ining, questioning, evaluating, and docum
enting specific audit item

s and m
ethods of closing out audit findings. 

(c) on-the-job training, guidance, and counseling under the direct supervision of a Lead A
uditor. S

uch training shall include planning, 
perform

ing, reporting, and follow
-up action involved in conducting audits. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

305 Technical Specialists 

The responsible auditing organization shall establish the qualifications and requirem
ents for use of technical specialists to 

accom
plish the auditing of quality assurance program

s. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 
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400 R
EC

O
R

D
S O

F Q
U

A
LIFIC

A
TIO

N
 

(a) The qualification of inspection, test, and Lead A
uditor personnel shall be certified in w

riting and include the follow
ing inform

ation: 

(1) em
plo\eU¶V nam

e 

(2) identification of person being certified 

(3) activities certified to perform
 

(4) basis of qualification 

    (a) education, experience, indoctrination, and training 
    (b) test results, w

here applicable 
    (c) capability dem

onstration results 

(5) results of periodic evaluation 

(6) results of physical exam
inations, w

hen required 

(7) VignaWXUe of em
plo\eU¶V deVignaWed representative w

ho is responsible for such certification 

(8) date of certification or recertification and certification expiration 

(b) The responsible organization shall identify any special physical characteristics needed in the perform
ance of each activity, 

including the need for initial and subsequent physical exam
ination. 

The em
ployer m

ay delegate qualification exam
ination activities to an independent certifying agency, but shall retain responsibility for 

conform
ance of the exam

ination and its adm
inistration. Integrity of the exam

ination shall be m
aintained by the em

ployer or certifying 
agency through appropriate confidentiality of files and, w

here applicable, proctoring of exam
inations. C

opies of the objective 
evidence regarding the type(s) and content of the exam

ination(s) shall be retained by the em
ployer in accordance w

ith the 
requirem

ents of S
ection 500 of this R

equirem
ent.  

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 

R
eq. 2, 500 R

EC
O

R
D

S 

R
ecords of indoctrination and training shall include one or m

ore of the follow
ing: 

(a) attendance sheets 

(b) training logs 

(c) personnel training records 

The em
ployer shall establish and m

aintain records for indoctrination and training, A
uditor and Lead A

uditor qualification and 
requalification, and inspection and test personnel qualification and requalification. 

A
pplicable and im

plem
ented in 

accordance w
ith the A

rgonne 
Q

A
P

P
. 
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R
eq. 3  D

esign C
ontrol 

R
eq. 3, 100 G

EN
ER

A
L 

The design shall be defined, controlled, and verified. D
esign inputs shall be specified on a tim

ely basis and translated into design 
docum

ents. D
esign interfaces shall be identified and controlled. D

esign adequacy shall be verified by individuals other than those 
w

ho designed the item
 or com

puter program
. D

esign changes shall be governed by control m
easures com

m
ensurate w

ith those 
applied to the original design. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

R
eq. 3, 200 D

ESIG
N

 IN
PU

T 

A
pplicable design inputs shall be identified and docum

ented, and their selection review
ed and approved. The design input shall be 

specified to the level of detail necessary to perm
it the design activities to be carried out in a correct m

anner and to provide a 
consistent basis for m

aking design decisions, accom
plishing design verification m

easures, and evaluating design changes. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

C
ontrol. 

300 D
ESIG

N
 PR

O
C

ESS 

(a) The responsible design organization shall prescribe and docum
ent the design activities to the level of detail necessary to perm

it 
the design process to be carried out in a correct m

anner, and to perm
it verification that the design m

eets requirem
ents. D

esign 
docum

ents shall support facility design, construction, and operation. Appropriate quality standards shall be identified and 
docum

ented, and their selection review
ed and approved. 

(b) The design m
ethods, m

aterials, parts, equipm
ent, and processes that are essential to the function of the item

s shall be selected 
and review

ed for suitability of application. A
pplicable inform

ation derived from
 experience, as set forth in reports or other 

docum
entation, shall be m

ade available to cognizant design personnel. 

(c) The final design shall 

(1) be relatable to the design input by docum
entation in sufficient detail to perm

it design verification. 

(2) specify required inspections and tests and include or reference appropriate acceptance criteria. 

(3) identify assem
blies and/or com

ponents that are part of the item
 being designed. W

hen such an assem
bly or com

ponent part is 
a com

m
ercial grade item

, the critical characteristics of the item
 to be verified for acceptance and the acceptance criteria for those 

characteristics shall m
eet the requirem

ents of P
art II, Subpart 2.14, Q

uality A
ssurance R

equirem
ents for C

om
m

ercial G
rade Item

s 
and S

ervices. 

C
ritical characteristics to be verified are those that provide reasonable assurance that the item

 w
ill perform

 its intended safety 
function. If a com

m
ercial grade item

, prior to its installation, is m
odified or selected by special inspection and/or testing to 

UeTXiUem
enWV WhaW aUe m

oUe UeVWUicWiYe Whan Whe SXpplieU¶V pXbliVhed pUodXcW deVcUipWion, Whe com
ponenW paUW Vhall be UepUeVented as 

different from
 the com

m
ercial grade item

 in a m
anner traceable to a docum

ented definition of the difference. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

C
ontrol. 
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 400 D
ESIG

N
 A

N
A

LYSES 

D
esign analyses shall be sufficiently detailed such that a person technically qualified in the subject can review

 and understand the 
analyses and verify the adequacy of the results w

ithout recourse to the originator. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

C
ontrol. 

401 U
se of C

om
puter Program

s 

To the extent required in paras. 401(a) and (b) of this R
equirem

ent, com
puter program

 acceptability shall be preverified or the results 
verified w

ith the design analysis for each application. P
reverified com

puter program
s shall be controlled in accordance w

ith the 
requirem

ents of this S
tandard.  

(a) The com
puter program

, shall be verified to show
 that it produces correct solutions for the encoded m

athem
atical m

odel w
ithin 

defined lim
its for each param

eter em
ployed. 

(b) The encoded m
athem

atical m
odel shall be show

n to produce a valid solution to the physical problem
 associated w

ith the 
particular application. 

A
pplicable 

402 D
ocum

entation of D
esign A

nalyses 

D
ocum

entation of design analyses shall include the follow
ing: 

(a) the objective of the analyses 

(b) design inputs and their sources 

(c) results of literature searches or other applicable background data 

(d) assum
ptions and indication of those assum

ptions that m
ust be verified as the design proceeds 

(e) identification of any com
puter calculation, including identification of the com

puter type, com
puter program

 nam
e, and revision, 

inputs, outputs, evidence of or reference to com
puter program

 verification, and the bases (of reference thereto) supporting 
application of the com

puter program
 to the specific physical problem

  

(f) review
 and approval 

A
pplicable. 
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500 D
ESIG

N
 VER

IFIC
A

TIO
N

 

(a) The responsible design organization shall identify and docum
ent the particular design verification m

ethod(s) used. The results of 
design verification shall be docum

ented w
ith the identification of the verifier clearly indicated. D

esign verification shall be perform
ed 

by any com
petent individual(s) or group(s) other than those w

ho perform
ed the original design but w

ho m
ay be from

 the sam
e 

oUgani]aWion. ThiV YeUificaWion m
a\ be peUfoUm

ed b\ Whe oUiginaWoU¶V VXpeUYiVoU, pUoYided  

(1) the supervisor did not specify a singular design approach or rule out certain design considerations and did not establish the 
design inputs used in the design; or 

(2) the supervisor is the only individual in the organization com
petent to perform

 the verification. 

C
ursory supervisory review

s do not satisfy the intent of this S
tandard. 

(b) D
esign verification shall be perform

ed prior to releasing the design for procurem
ent, m

anufacture, construction, or use by another 
design organization, except w

here this tim
ing cannot be m

et, such as w
hen insufficient data exist. In those cases, the unverified 

portion of the design shall be identified and controlled. In all cases the design verification shall be com
pleted prior to relying upon the 

com
ponent, system

, structure, or com
puter program

 to perform
 its function. 

(c) If the design is m
odified to resolve verification findings, the m

odified design shall be verified prior to release or use. 

(d) E
xtent of D

esign V
erification. The extent of the design verification shall be a function of the im

portance to safety, the com
plexity 

of the design, the degree of standardization, the state of the art, and the sim
ilarity w

ith previously proved designs. W
here the design 

has been subjected to a verification process in accordance w
ith this P

art (P
art I), the verification process need not be duplicated for 

identical designs. H
ow

ever, the applicability of standardized or previously proven designs, w
ith respect to m

eeting pertinent design 
inputs, shall be verified for each application. K

now
n problem

s affecting the standard or previously proved designs and their effects 
on other features shall be considered. The original design and associated verification docum

entation shall be referenced in records 
of subsequent application of the design. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

C
ontrol. 

501 M
ethods 

A
cceptable verification m

ethods include, but are not lim
ited to, any one or a com

bination of the follow
ing: 

(a) design review
s 

(b) alternate calculations 
(c) qualification testing 

A
pplicable 

 501.1 D
esign R

eview
s. 

D
esign review

s shall provide assurance that the final design is correct and satisfactory by addressing, w
here applicable, paras. 

501.1(a) through (g) of this R
equirem

ent. 

(a) W
ere the design inputs correctly selected? 

(b) A
re assum

ptions necessary to perform
 the design activity adequately described and reasonable? W

here necessary, are the 
assum

ptions identified for subsequent reverifications w
hen the detailed design activities are com

pleted? 

 A
pplicable 
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(c) W
ere appropriate design m

ethods and com
puter program

s used? 

(d) W
ere the design inputs correctly incorporated into the design? 

(e) Is the design output reasonable com
pared to design inputs? 

(f) A
re the necessary design inputs for interfacing organizations specified in the design docum

ents or in supporting procedures or 
instructions? 

(g) H
ave suitable m

aterials, parts, processes, and inspection and testing criteria been specified? 

501.2 A
lternate C

alculations. 

A
lternate calculations shall use alternate m

ethods to verify correctness of the original calculations or analyses. The appropriateness 
of assum

ptions; input data used; and the com
puter program

, its associated com
puter hardw

are and system
 softw

are, or other 
calculation m

ethod used shall also be review
ed. 

A
pplicable 

501.3 Q
ualification Tests. 

Testing shall dem
onstrate adequacy of perform

ance under conditions that sim
ulate the m

ost adverse design conditions. O
perating 

m
odes and environm

ental conditions shall be considered in determ
ining the m

ost adverse conditions. W
here the test is intended to 

verify only specific design features, the other features of the design shall be verified by other m
eans. W

hen tests are being 
perform

ed on m
odels or m

ockups, scaling law
s shall be established and verified. The results of m

odel test w
ork shall be subject to 

error analysis, w
here applicable, prior to use in the final design. 

 A
pplicable 

600 C
H

A
N

G
E C

O
N

TR
O

L 

(a) C
hanges to design inputs, final designs, field changes, and tem

porary and perm
anent m

odifications to operating facilities shall be 
justified and subject to design control m

easures com
m

ensurate w
ith those applied to the original design. These m

easures shall 
include evaluation of effects of those changes on the overall design and on any analysis upon w

hich the design is based. The 
evaluation shall include facility configurations that occur during operation, m

aintenance, test, surveillance, and inspection activities. 
C

hanges shall be approved by the sam
e affected groups or organizations that review

ed and approved the original design 
docum

ents. W
hen the organization originally responsible for review

 and approval of the original design docum
ents is no longer 

responsible, the ow
ner or his designee shall have responsibility or designate a new

 responsible organization. The design 
organization approving the change shall have dem

onstrated com
petence in the specific design area of interest and have an 

adequate understanding of the requirem
ents and intent of the original design. 

(b) W
hen a design change is approved other than by revision to the affected design docum

ents, m
easures shall be established to 

incorporate the change into these docum
ents, w

here such incorporation is appropriate. 

(c) W
here a significant design change is necessary because of an incorrect design, the design process and verification procedure 

shall be review
ed and m

odified as necessary. 

A
pplicable how

ever softw
are w

ill be 
m

anaged in accordance w
ith 

section 800 S
oftw

are D
esign 

C
ontrol 
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601 C
onfiguration M

anagem
ent of O

perating Facilities 

P
rocedures im

plem
enting configuration m

anagem
ent requirem

ents shall be established and docum
ented at the earliest practical 

tim
e prior to facility operation. These procedures shall include the responsibilities and authority of the organizations w

hose functions 
affect the configuration of the facility including activities such as operations, design, m

aintenance, construction, licensing, and 
procurem

ent. 

N
ot A

pplicable 

601.1 C
onfiguration m

anagem
ent requirem

ents shall include m
easures to ensure changes that m

ay affect the approved 
configuration are recognized and processed. 

N
ot A

pplicable 

601.2 The configuration shall be established and approved at the earliest practical tim
e prior to initial operation of the facility, and 

m
aintained for the life of the facility. 

N
ot A

pplicable 

601.3 The configuration shall include, as applicable, characteristics derived from
 regulatory requirem

ents and com
m

itm
ents, 

calculations and analyses, design inputs, installation and test requirem
ents, supplier m

anuals and instructions, operating and 
m

aintenance requirem
ents, and other applicable sources. 

N
ot A

pplicable 

601.4 Interface controls shall include the integration of activities of organizations that can affect the approved configuration. 
N

ot A
pplicable 

601.5 D
ocum

entation shall identify the design bases and the approved configuration for the approved m
odes of operation. 

N
ot A

pplicable 

601.6 M
easures shall be established and im

plem
ented to ensure that proposed changes to the configuration are evaluated for their 

conform
ance to the design bases. 

N
ot A

pplicable 

601.7 The im
plem

entation sequence for approved configuration changes shall be review
ed to determ

ine that the configuration 
conform

s to the design bases. 
N

ot A
pplicable 

601.8 A
pproval by the design authority shall be required prior to im

plem
entation of a change to the design bases. 

N
ot A

pplicable 

601.9 The configuration of the facility shall be docum
ented in draw

ings, specifications, procedures, and other docum
ents that reflect 

the operational status of the facility. The process used to control the current revision and issuance of these docum
ents shall take into 

account the use of the docum
ent and the need for revision in support of operation. 

N
ot A

pplicable 

700 IN
TER

FA
C

E C
O

N
TR

O
L 

Interface controls shall include assignm
ent of responsibility and establishm

ent of procedures am
ong participating design 

organizations for review
, approval, release, distribution, and revision of docum

ents involving design interfaces. 

N
ot A

pplicable 
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D
esign inform

ation transm
itted across interfaces shall identify the status of the design inform

ation or docum
ent provided, and identify 

incom
plete item

s that require further evaluation, review
, or approval. W

here it is necessary to initially transm
it design inform

ation 
orally or by other inform

al m
eans, the transm

ittal shall be confirm
ed prom

ptly by a controlled docum
ent. 

800 SO
FTW

A
R

E D
ESIG

N
 C

O
N

TR
O

L 

The requirem
ents of Section 800 apply to com

puter softw
are design control and shall be used instead of section 200, D

esign Input; 
section 300, D

esign P
rocess; section 500, D

esign V
erification; and section 600, C

hange C
ontrol. P

art 11, S
ubpart 2.7, Q

uality 
A

ssurance R
equirem

ents for C
om

puter S
oftw

are for N
uclear Facility A

pplications, provides w
ork practice requirem

ents to im
plem

ent 
the requirem

ents of this paragraph. 

A
pplicable 

801 Softw
are D

esign Process 

The softw
are design process shall be docum

ented, approved by the responsible design organization, and controlled. This process 
shall include the activities described in paras. 801.1 through 801.5 of this R

equirem
ent. 

A
pplicable 

801.1 Identification of Softw
are D

esign R
equirem

ents. S
oftw

are design requirem
ents shall be identified and docum

ented and 
their selection review

ed and approved. The softw
are requirem

ents shall identify the operating system
, function, interfaces, 

perform
ance requirem

ents, installation considerations, design inputs, and any design constraints of the com
puter program

. 

A
pplicable 

801.2 Softw
are D

esign. The softw
are design shall be docum

ented and shall define the com
putational sequence necessary to m

eet 
the softw

are requirem
ents. The docum

entation shall include, as applicable, num
erical m

ethods, m
athem

atical m
odels, physical 

m
odels, control flow

, control logic, data flow
, process flow

, data structures, process structures, and the applicable relationships 
betw

een data structures and process structures. This docum
entation m

ay be com
bined w

ith the docum
entation of the softw

are 
design requirem

ents, or the com
puter program

 listings resulting from
 im

plem
entation of the softw

are design. 

A
pplicable 

801.3 Im
plem

entation of the Softw
are D

esign. The softw
are design shall be translated into com

puter program
 using the 

program
m

ing organization's or design organization's program
m

ing standards and conventions. 
A

pplicable 

801.4 Softw
are D

esign Verification. S
oftw

are design verification shall be perform
ed by a com

petent individual (or group(s)) other 
than those w

ho developed and docum
ented the original design, but w

ho m
ay be from

 the sam
e organization. This verification m

ay 
be perform

ed by the originator's supervisor, provided 

(a) the supervisor did not specify a singular design approach or rule out certain design considerations and did not establish the 
design inputs used in the design, or 

(b) the supervisor is the only individual in the organization com
petent to perform

 the verification. 

C
ursory supervisory review

s do not satisfy the intent of this S
tandard. 

The results of verification shall be docum
ented w

ith the identification of the verifier indicated. S
oftw

are verification m
ethods shall 

include any one or a com
bination of design review

s, alternate calculations, and tests perform
ed during com

puter program
 

developm
ent. The extent of verification and the m

ethods chosen are a function of the com
plexity of the softw

are, the degree of 

A
pplicable 
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standardization, the sim
ilarity w

ith previously proved softw
are, and the im

portance to safety. 

801.5 C
om

puter Program
 Testing. C

om
puter program

 testing shall be perform
ed and shall be in accordance w

ith R
equirem

ent 11. 
A

pplicable 

802 Softw
are C

onfiguration M
anagem

ent. S
oftw

are configuration m
anagem

ent includes, but is not lim
ited to configuration 

identification, change control, and status control. C
onfiguration item

s shall be m
aintained under configuration m

anagem
ent until the 

softw
are is retired. 

A
pplicable 

802.1 C
onfiguration Identification. A

 softw
are baseline shall be established at the com

pletion of each activity of the softw
are 

design process. A
pproved changes created subsequent to a baseline shall be added to the baseline. A

 baseline shall define the 
m

ost recently approved softw
are configuration. A

 labeling system
 for configuration item

s shall be im
plem

ented that 

(a) uniquely identifies each configuration item
 

(b) identifies changes to configuration item
s by revision 

(c) provides the ability to uniquely identify each configuration of the revised softw
are available for use 

A
pplicable 

802.2 C
onfiguration C

hange C
ontrol. C

hanges to softw
are shall be form

ally docum
ented. The docum

entation shall include 

(a) a description of the change 

(b) the rationale for the change 

(c) the identification of affected softw
are baselines 

The change shall be form
ally evaluated and approved by the organization responsible for the original design, unless an alternate 

organization has been given the authority to approve the changes. O
nly authorized changes shall be m

ade to softw
are baselines. 

A
ppropriate verification activities shall be perform

ed for the change. The change shall be appropriately reflected in docum
entation, 

and traceability of the change to the softw
are design requirem

ent shall be m
aintained. 

A
ppropriate acceptance testing shall be perform

ed for the change. 

A
pplicable 

802.3 C
onfiguration Status C

ontrol. The status of configuration item
s resulting from

 softw
are design shall be m

aintained current. 
C

onfiguration item
 changes shall be controlled until they are incorporated into the approved product baseline. The controls shall 

include a process for m
aintaining the status of changes that are proposed and approved, but not im

plem
ented. The controls shall 

also provide for notification of this inform
ation to affected organizations. 

A
pplicable 

900 D
O

C
U

M
EN

TA
TIO

N
 A

N
D

 R
EC

O
R

D
S 

D
esign docum

entation and records shall include not only final design docum
ents, such as draw

ings and specifications, and revisions 
to those docum

ents, but also docum
entation that identifies the im

portant steps in the design process, including sources of design 
inputs that support the final design. 

A
pplicable 
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R
eq. 4  Procurem

ent D
ocum

ent C
ontrol 

 100 G
EN

ER
A

L 

A
pplicable design bases and other requirem

ents necessary to assure adequate quality shall be included or referenced in docum
ents 

for procurem
ent of item

s and services. To the extent necessary, procurem
ent docum

ents shall require S
uppliers to have a quality 

assurance program
 consistent w

ith the applicable requirem
ents of this S

tandard. 

A
pplicable 

200 C
O

N
TEN

T O
F TH

E PR
O

C
U

R
EM

EN
T D

O
C

U
M

EN
TS 

P
rocurem

ent docum
ents issued at all tiers of procurem

ent shall include provisions for the follow
ing, as deem

ed necessary by the 
P

urchaser. 

A
pplicable 

201 Scope of W
ork 

P
rocurem

ent docum
ents shall include a statem

ent of the scope of the w
ork to be perform

ed by the S
upplier. 

A
pplicable 

202 Technical R
equirem

ents 

Technical requirem
ents shall be specified in the procurem

ent docum
ents. These requirem

ents shall be specified, as appropriate by 
reference to specific draw

ings, specifications, codes, standards, regulations, procedures, or instructions, including revisions thereto 
that describe the item

s or services to be furnished. The procurem
ent docum

ents shall identify appropriate test, inspection, and 
acceptance criteria for determ

ining acceptability of the item
 or service. 

A
pplicable 

 203 Q
uality A

ssurance Program
 R

equirem
ents 

Q
uality assurance program

 requirem
ents shall be specified in the procurem

ent docum
ents. These requirem

ents shall be consistent 
w

ith im
portance and/or com

plexity of the item
 or service being procured. The procurem

ent docum
ents shall require the S

upplier to 
incorporate appropriate quality assurance program

 requirem
ents in sub tier procurem

ent docum
ents. 

A
pplicable 

204 R
ight of A

ccess 

The pUocXUem
enW docXm

enWV Vhall pUoYide foU acceVV Wo Whe SXpplieU¶V and VXb WieU SXpplieU¶V faciliWieV and UecoUdV foU VXUYeillance, 
inspection, or audit by the Purchaser, its designated representative, and others authorized by the P

urchaser. 

A
pplicable 

205 D
ocum

entation R
equirem

ents 

The procurem
ent docum

ents shall identify the docum
entation required to be subm

itted for inform
ation, review

, or approval by the 
P

urchaser. The tim
e of subm

ittal shall also be established. W
hen the P

urchaser requires the S
upplier to m

aintain specific records, 
the retention tim

es and disposition requirem
ents shall be prescribed. 

A
pplicable 
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206 N
onconform

ances 

The pUocXUem
enW docXm

enWV Vhall Vpecif\ Whe PXUchaVeU¶V UeTXiUem
enWV foU Whe SXpplieU¶V UepoUWing of N

onconfoUm
anceV. 

A
pplicable 

207 Spare and R
eplacem

ent Parts 

The procurem
ent docum

ents Vhall Vpecif\ Whe SXpplieU¶V UeTXiUem
enWV Wo idenWif\ VpaUe and Ueplacem

enW paUWV oU aVVem
blieV and Whe 

related data required for ordering these parts or assem
blies. 

A
pplicable 

300 PR
O

C
U

R
EM

EN
T D

O
C

U
M

EN
T R

EVIEW
 

A
 review

 of the procurem
ent docum

ents, and changes thereto, shall be m
ade and docum

ented prior to aw
ard to assure that 

docum
ents transm

itted to prospective S
upplier(s) include appropriate provisions to assure that item

s or services w
ill m

eet the 
specified requirem

ents. 

Technical or quality assurance program
 changes m

ade as a result of bid evaluations or negotiations shall be incorporated into the 
procurem

ent docum
ents prior to their issuance to the S

upplier. 

P
rocurem

ent docum
ent review

 shall be perform
ed by personnel w

ho have access to pertinent inform
ation and w

ho have an 
adequate understanding of the requirem

ents and intent of the procurem
ent docum

ents. 

 A
pplicable 

400 PR
O

C
U

R
EM

EN
T D

O
C

U
M

EN
T C

H
A

N
G

ES 

P
rocurem

ent docum
ent changes affecting the technical or quality assurance program

 requirem
ents shall be subject to the sam

e 
degree of control as utilized in the preparation of the original docum

ents. 

A
pplicable 

R
eq. 5  Instructions, Procedures, and D

raw
ings 

100 G
EN

ER
A

L 

A
ctivities affecting quality and services shall be prescribed by and perform

ed in accordance w
ith docum

ented instructions, 
procedures, or draw

ings that include or reference appropriate quantitative or qualitative acceptance criteria for determ
ining that 

prescribed activities have been satisfactorily accom
plished. The activity shall be described to a level of detail com

m
ensurate w

ith the 
com

plexity of the activity and the need to assure consistent and acceptable results. The need for, and level of detail in, w
ritten 

procedures or instructions shall be determ
ined based upon com

plexity of the task, the significance of the item
 or activity, w

ork 
environm

ent, and w
orker proficiency and capability (education, training, experience). 

A
pplicable 

R
eq. 6  D

ocum
ent C

ontrol 
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100 G
EN

ER
A

L 

The preparation, issue, and change of docum
ents that specify quality requirem

ents or prescribe activities affecting quality such as 
instructions, procedures, and draw

ings shall be controlled to ensure that correct docum
ents are being em

ployed. S
uch docum

ents, 
including changes thereto, shall be review

ed for adequacy and approved for release by authorized personnel. 

A
pplicable, D

ata qualification 
docum

ents w
ill be controlled by the 

A
N

L docum
ent control procedures 

m
eeting. 

200 D
O

C
U

M
EN

T C
O

N
TR

O
L 

The follow
ing controls shall be applied to docum

ents and changes thereto: 

(a) the identification of controlled docum
ents 

(b) the specified distribution of controlled docum
ents for use at the appropriate location 

(c) the identification of individuals responsible for the preparation, review
, approval, and distribution of controlled docum

ents 

(d) the review
 of controlled docum

ents for adequacy, com
pleteness, and approval prior to distribution 

(e) a m
ethod to ensure the correct docum

ents are being used 

A
pplicable 

300 D
O

C
U

M
EN

T C
H

A
N

G
ES 

301 M
ajor C

hanges 

C
hanges to docum

ents, other than those defined as m
inor changes, are considered m

ajor changes and shall be review
ed and 

approved by the sam
e organizations that perform

ed the original review
 and approval unless other organizations are specifically 

designated. The review
ing organization shall have access to pertinent background data or inform

ation upon w
hich to base their 

approval. 

A
pplicable 

302 M
inor C

hanges 

M
inor changes to docum

ents, such as inconsequential editorial corrections, shall not require that the revised docum
ents receive the 

sam
e review

 and approval as the original docum
ents. To avoid a possible om

ission of a required review
, the type of m

inor changes 
that do not require such a review

 and approval and the persons w
ho can authorize such a decision shall be clearly delineated. 

A
pplicable 

R
eq. 7  C

ontrol of Purchased Item
s and Services 

100 G
EN

ER
A

L 

The procurem
ent of item

s and services shall be controlled to ensure conform
ance w

ith specified requirem
ents. S

uch control shall 
provide for the follow

ing as appropriate: source evaluation and selection, evaluation of objective evidence of quality furnished by the 
S

upplier, source inspection, audit, and exam
ination of item

s or services upon delivery or com
pletion. 

A
pplicable 
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200 SU
PPLIER

 EVA
LU

A
TIO

N
 A

N
D

 SELEC
TIO

N
 

PUioU Wo aZ
aUd of a conWUacW, Whe PXUchaVeU Vhall eYalXaWe Whe SXpplieU¶V capabiliW\ Wo pUoYide iWem

V oU VeUYiceV in accoUdance w
ith the 

requirem
ents of the procurem

ent docum
ents. S

upplier evaluation and selection and the results therefrom
 shall be docum

ented and 
shall include one or m

ore of the follow
ing: 

(a) S
upplier's history of providing an identical or sim

ilar product that perform
s satisfactorily in actual XVe. The SXpplieU¶V hiVWoU\ Vhall 

reflect current capability. 

(b) S
upplier's current quality records supported by docum

ented qualitative and quantitative inform
ation that can be objectively 

evaluated. 

(c) S
upplier's technical and quality capability as determ

ined by a direct evaluation of the facilities, personnel, and the im
plem

entation 
of the S

upplier's quality assurance program
. 

A
pplicable 

300 B
ID

 EVA
LU

A
TIO

N
 

If bids are solicited, the bid evaluation shall include a determ
ination of the S

upplier's capability to conform
 to the technical and quality 

assurance requirem
ents. P

rior to the aw
ard of the contract, the P

urchaser shall resolve or obtain com
m

itm
ents to resolve 

unacceptable technical and quality assurance conditions resulting from
 the bid evaluation. 

A
pplicable 

400 C
O

N
TR

O
L O

F SU
PPLIER

-G
EN

ER
A

TED
 D

O
C

U
M

EN
TS 

C
ontrols shall be im

plem
ented to ensure that the subm

ittal and evaluation of S
upplier-generated docum

ents and changes are 
accom

plished in accordance w
ith the procurem

ent docum
ent requirem

ents. These controls shall provide for the acquisition, 
processing, and recorded evaluation of the quality assurance, technical, inspection, and test docum

entation or data against 
acceptance criteria.  

A
pplicable 

500 A
C

C
EPTA

N
C

E O
F ITEM

 O
R

 SER
VIC

E 

501 G
eneral 

P
rior to offering the item

 or service for acceptance, the S
upplier shall verify that the item

 or service being furnished com
plies w

ith the 
procurem

ent requirem
ents. The extent of the verification activities by the P

urchaser shall be a function of the relative im
portance, 

com
ple[iW\, and TXanWiW\ of Whe iWem

 oU VeUYiceV pUocXUed and Whe SXpplieU¶V TXaliW\ peUfoUm
ance. W

heUe UeTXiUed b\ code, 
regulation, or contract requirem

ent, docum
entary evidence that item

s conform
 to procurem

ent requirem
ents shall be available at the 

nuclear facility site prior to installation or use. 

A
pplicable 

502 M
ethods of A

cceptance 

P
urchaser m

ethods used to accept an item
 or service from

 a S
upplier shall be a S

upplier C
ertificate of C

onform
ance, source 

verification, receiving inspection, or post installation test at the nuclear facility site, or a com
bination of these m

ethods. 

A
pplicable 
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503 C
ertificate of C

onform
ance 

W
hen a C

ertificate of C
onform

ance is used, the m
inim

um
 criteria of paras. 503(a) through (f) of this R

equirem
ent shall be m

et. 

(a) The certificate shall identify the purchased m
aterial or equipm

ent, such as by the purchase order num
ber. 

(b) The certificate shall identify the specific procurem
ent requirem

ents m
et by the purchased m

aterial or equipm
ent such as codes, 

standards, and other specifications. This m
ay be accom

plished by including a list of the specific requirem
ents or by providing, on-

site, a copy of the purchase order and the procurem
ent specifications or draw

ings, together w
ith a suitable certificate. The 

procurem
ent requirem

ents identified shall include any approved changes, w
aivers, or deviations applicable to the subject m

aterial or 
equipm

ent. 

(c) The certificate shall identify any procurem
ent requirem

ents that have not been m
et, together w

ith an explanation and the m
eans 

for resolving the nonconform
ances. 

(d) The certificate shall be signed or otherw
ise authenticated by a person w

ho is responsible for this quality assurance function and 
Z

hoVe fXncWion and poViWion aUe deVcUibed in Whe PXUchaVeU¶V oU SXpplieU¶V TXaliW\ aVVXUance pUogUam
. 

(e) The certification system
, including the procedures to be follow

ed in filling out a certificate and the adm
inistrative procedures for 

review
 and approval of the ceUWificaWeV, Vhall be deVcUibed in Whe PXUchaVeU¶V oU SXpplieU¶V TXaliW\ aVVXUance pUogUam

. 

(f) M
eans shall be provided to verify the validity of Supplier certificates and the effectiveness of the certification system

, such as 
during the perform

ance of audits of the S
upplier or independent inspection or test of the item

s. S
uch verification shall be conducted 

by the P
urchaser at intervals com

m
ensurate w

ith the S
upplier's past quality perform

ance. 

A
pplicable 

504 Source Verification 

W
hen source verification is used, it shall be perform

ed at intervals consistent w
ith the im

portance and com
plexity of the item

 or 
service, and shall include m

onitoring, w
itnessing, or observing selected activities. S

ource verification shall be im
plem

ented in 
accordance w

ith plans to perform
 inspections, exam

inations, or tests at predeterm
ined points. U

pon P
urchaser acceptance of source 

verification, docum
ented evidence of acceptance shall be furnished to the receiving destination of the item

, to the P
urchaser, and to 

the S
upplier. 

A
pplicable 

505 R
eceiving Inspection 

W
hen receiving inspection is used, purchased item

s shall be inspected as necessary to verify conform
ance to specified 

requirem
ents, taking into account source verification and audit activities and the dem

onstrated quality perform
ance of the S

upplier. 
R

eceiving inspection shall verify by objective evidence such features such as 

(a) configuration 

(b) identification 

(c) dim
ensional, physical, and other characteristics 

A
pplicable 
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(d) freedom
 from

 shipping dam
age 

(e) cleanliness 

R
eceiving inspection shall be coordinated w

ith review
 of S

upplier docum
entation w

hen procurem
ent docum

ents require such 
docum

entation to be furnished prior to receiving inspection. 

506 Post-installation Testing 

W
hen post installation testing is used, post installation test requirem

ents and acceptance docum
entation shall be m

utually 
established by the P

urchaser and S
upplier. 

A
pplicable 

507 A
cceptance of Services O

nly 

In cases involving procurem
ent of services only, such as third-party inspection; engineering and consulting services; auditing; and 

installation, repair, overhaul, or m
aintenance w

ork, the Purchaser shall accept the service by any or all of the follow
ing m

ethods: 

(a) technical verification of data produced 

(b) surveillance and/or audit of the activity 

(c) review
 of objective evidence for conform

ance to the procurem
ent docum

ent requirem
ents 

A
pplicable 

600 C
O

N
TR

O
L O

F SU
PPLIER

 N
O

N
C

O
N

FO
R

M
A

N
C

ES 

M
ethods for control and disposition of S

upplier nonconform
ance for item

s and services that do not m
eet procurem

ent docum
ent 

requirem
ents shall include paras. 600(a) through (e) of this R

equirem
ent: 

(a) evaluation of nonconform
ing item

s. 

(b) subm
ittal of nonconform

ance notice to P
urchaser by S

upplier as directed by the P
urchaser. These subm

ittals shall include 
S

upplier-recom
m

ended disposition (e.g., use-as-is or repair) and technical justification. N
onconform

ances to the procurem
ent 

requirem
ents or P

urchaser-approved docum
ents, w

hich consist of one or m
ore of the follow

ing, shall be subm
itted to the P

urchaser 
for approval of the recom

m
ended disposition: 

(1) technical or m
aterial requirem

ent is violated 

(2) requirem
ent in S

upplier docum
ents, w

hich has been approved by the P
urchaser, is violated 

(3) nonconform
ance cannot be corrected by continuation of the original m

anufacturing process or by rew
ork 

(4) the item
 does not conform

 to the original requirem
ent even though the item

 can be restored to a condition such that the 
capability of the item

 to function is unim
paired 

(c) P
urchaser disposition of S

upplier recom
m

endation. 

(d) verification of the im
plem

entation of the disposition. 

A
pplicable 
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(e) m
aintenance of records of S

upplier-subm
itted nonconform

ances. 

700 C
O

M
M

ER
C

IA
L G

R
A

D
E ITEM

S A
N

D
 SER

VIC
ES 

W
hen com

m
ercial grade item

s or services are utilized, the requirem
ents of P

art II, Subpart 2.14, Q
uality A

ssurance R
equirem

ents for 
C

om
m

ercial G
rade Item

s and Services, shall apply and are an acceptable alternative to sections 200 through 600 of this 
R

equirem
ent, except that S

upplier evaluation and selection, w
here determ

ined necessary by the P
urchaser, shall be in accordance 

w
ith section 200 of this R

equirem
ent.  

A
pplicable 

800 R
EC

O
R

D
S 

R
ecords shall be established and m

aintained to indicate the perform
ance of the follow

ing functions: 

(a) supplier evaluation and selection 

(b) acceptance of item
s or services 

(c) supplier nonconform
ances to procurem

ent docum
ent requirem

ents, including their evaluation and disposition 

A
pplicable 

R
eq. 8  Identification and C

ontrol of Item
s 

100 G
EN

ER
A

L 

C
ontrols shall be established to assure that only correct and accepted item

s are used or installed.  

Identification shall be m
aintained on the item

s or in docum
ents traceable to the item

s, or in a m
anner that assures that identification 

is established and m
aintained. 

N
ot A

pplicable 

200 ID
EN

TIFIC
A

TIO
N

 M
ETH

O
D

S 

201 Item
 Identification 

Item
s of production (batch, lot, com

ponent, part) shall be identified from
 the initial receipt and fabrication of item

s up to and including 
installation and use. This identification shall relate an item

 to an applicable design or other pertinent specifying docum
ent. 

N
ot A

pplicable 

202 Physical Identification 

P
hysical identification shall be used to the m

axim
um

 extent possible. W
here physical identification on the item

 is either im
practical or 

insufficient, physical separation, procedural control, or other appropriate m
eans shall be em

ployed. Identification m
arkings shall be 

applied using m
aterials and m

ethods that provide a clear and legible identification and do not degrade the function or service life of 
the item

. M
arkings shall be transferred to each part of an identified item

 w
hen subdivided and shall not be obliterated or hidden by 

surface treatm
ent or coating unless other m

eans of identification are substituted. 

N
ot A

pplicable 
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300 SPEC
IFIC

 R
EQ

U
IR

EM
EN

TS 

301 Identification and Traceability of Item
s 

W
hen codes, standards, or specifications include specific identification or traceability requirem

ents (such as identification or 
traceability of the item

 to applicable specification and grade of m
aterial; heat, batch, lot, part, or serial num

ber; or specified 
inspection, test, or other records), the program

 shall provide such identification and traceability control.  

N
ot A

pplicable 

302 Lim
ited Life Item

s 

Item
s having lim

ited calendar or operating life or cycles shall be identified and controlled to preclude use of item
s w

hose shelf life or 
operating life has expired.  

N
ot A

pplicable 

303 M
aintaining Identification of Stored Item

s 

P
rovisions shall be m

ade for the control of item
 identification consistent w

ith the planned duration and conditions of storage, such as 

(a) provisions for m
aintenance or replacem

ent of m
arkings and identification records due to dam

age during handling or aging 

(b) protection of identifications on item
s subject to excessive deterioration due to environm

ental exposure 

(c) provisions for updating existing plant records 

N
ot A

pplicable 

R
eq. 9  C

ontrol of Special Processes 

100 G
EN

ER
A

L 

S
pecial processes that control or verify quality, such as those used in w

elding, heat treating, and nondestructive exam
ination, shall 

be perform
ed by qualified personnel using qualified procedures in accordance w

ith specified requirem
ents. 

N
ot A

pplicable 

200 PR
O

C
ESS C

O
N

TR
O

L 

201 Special Processes 

S
pecial processes shall be controlled by instructions, procedures, draw

ings, checklists, travelers, or other appropriate m
eans. 

S
pecial process instructions shall include or reference procedure, personnel, and equipm

ent qualification requirem
ents. C

onditions 
necessary for accom

plishm
ent of the process shall be included. These conditions shall include proper equipm

ent, controlled 
param

eters of the process, specified environm
ent, and calibration requirem

ents.  

N
ot A

pplicable 

202 A
cceptance C

riteria 

The requirem
ents of applicable codes and standards, including acceptance criteria for the process, shall be specified or referenced 

in procedures or instructions. 

N
ot A

pplicable 
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203 Special R
equirem

ents 

For special processes not covered by existing codes and standards or w
here quality requirem

ents specified exceed those of existing 
codes or standards, the necessary requirem

ents for qualifications of personnel, procedures, or equipm
ent shall be specified or 

referenced in procedures or instructions. 

N
ot A

pplicable 

300 R
ESPO

N
SIB

ILITY 

It is the responsibility of the organization perform
ing the special process to adhere to the approved procedures and processes. 

N
ot A

pplicable 

400 R
EC

O
R

D
S 

R
ecords shall be m

aintained as appropriate for the currently qualified personnel, processes, and equipm
ent of each special process. 

N
ot A

pplicable 

R
eq. 10  Inspection 

100 G
EN

ER
A

L 

Inspections required to verify conform
ance of an item

 or activity to specified requirem
ents or continued acceptability of item

s in 
service shall be planned and executed. C

haracteristics subject to inspection and inspection m
ethods shall be specified. Inspection 

results shall be docum
ented. Inspection for acceptance shall be perform

ed by qualified persons other than those w
ho perform

ed or 
directly supervised the w

ork being inspected. 

N
ot A

pplicable 

200 IN
SPEC

TIO
N

 R
EQ

U
IR

EM
EN

TS 

Inspection requirem
ents and acceptance criteria shall include specified requirem

ents contained in the applicable design docum
ents 

or other pertinent technical docum
ents approved by the responsible design organization. 

N
ot A

pplicable 

300 IN
SPEC

TIO
N

 H
O

LD
 PO

IN
TS 

If m
andatory inspection hold points are required beyond w

hich w
ork shall not proceed w

ithout the specific consent of the designated 
representative, the specific hold points shall be indicated in appropriate docum

ents. C
onsent to w

aive specified hold points shall be 
recorded prior to continuation of w

ork beyond the designated hold point. 

N
ot A

pplicable 

400 IN
SPEC

TIO
N

 PLA
N

N
IN

G
 

N
ot A

pplicable 

401 Planning 

C
haracteristics to be inspected, m

ethods of inspection, and acceptance criteria shall be identified during the inspection planning 
process. 

N
ot A

pplicable 
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402 Sam
pling 

S
am

pling procedures, w
hen used, shall be based upon standard statistical m

ethods w
ith engineering approval. 

N
ot A

pplicable 

500 IN
-PR

O
C

ESS IN
SPEC

TIO
N

 

Inspection of item
s under construction or otherw

ise in process shall be perform
ed as necessary to verify quality. If inspection of 

processed item
s is im

possible or disadvantageous, indirect control by m
onitoring of processing m

ethods, equipm
ent, and personnel 

shall be provided. P
rocess m

onitoring shall be perform
ed by qualified personnel or qualified autom

ated m
eans. B

oth inspection and 
process m

onitoring shall be provided w
hen control is inadequate w

ithout both. 

 N
ot A

pplicable 

600 FIN
A

L IN
SPEC

TIO
N

S 
 N

ot A
pplicable 

601 R
esolution of N

onconform
ances 

Final inspections shall include a records review
 of the results and resolution of nonconform

ances identified by prior inspections. 

N
ot A

pplicable 

602 Inspection R
equirem

ents 

C
om

pleted item
s shall be inspected for com

pleteness, m
arkings, calibration, adjustm

ents, protection from
 dam

age, or other 
characteristics as required to verify the quality and conform

ance of the item
 to specified requirem

ents. 

 N
ot A

pplicable 

603 M
odifications, R

epairs, or R
eplacem

ents 

A
ny m

odifications, repairs, or replacem
ents of item

s perform
ed subsequent to final inspection shall require reinspection or retest, as 

appropriate, to verify acceptability. 

 N
ot A

pplicable 

604 A
cceptance 

The acceptance of the item
 shall be approved by authorized personnel. 

N
ot A

pplicable 

700 IN
SPEC

TIO
N

S D
U

R
IN

G
 O

PER
A

TIO
N

S  

P
eriodic inspections (e.g., in-service inspections) or surveillances of structures, system

s, or com
ponents shall be planned and 

executed to assure the continued perform
ance of their required functions. 

N
ot A

pplicable 

800 R
EC

O
R

D
S 

A
ppropriate records shall be established, m

aintained, and, as a m
inim

um
, identify the follow

ing: 

(a) item
 inspected 

(b) date of inspection 

N
ot A

pplicable 
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A
pplicability 

(c) inspector 

(d) type of observation 

(e) results or acceptability 

(f) reference to inform
ation on action taken in connection w

ith nonconform
ances 

R
eq. 11  Test C

ontrol 

100 G
EN

ER
A

L 

Tests required to collect data such as for siting or design input, to verify conform
ance of an item

 or com
puter program

 to specified 
requirem

ents, or to dem
onstrate satisfactory perform

ance for service shall be planned and executed. C
haracteristics to be tested 

and test m
ethods to be em

ployed shall be specified. Test results shall be docum
ented and their conform

ance w
ith test requirem

ents 
and acceptance criteria shall be evaluated. 

N
ot A

pplicable 

200 TEST R
EQ

U
IR

EM
EN

TS 

(a) Test requirem
ents and acceptance criteria shall be provided or approved by the responsible design organization. R

equired tests 
(other than for com

puter program
s) including, as appropriate, prototype qualification tests, production tests, proof tests prior to 

installation, construction tests, preoperational tests, and operational tests shall be controlled. C
om

puter program
 tests including, as 

appropriate, softw
are design verification, factory acceptance tests, site acceptance tests, and in-use tests shall be controlled. 

R
equired tests shall be controlled under appropriate environm

ental conditions using the tools and equipm
ent necessary to conduct 

the test in a m
anner to fulfill test requirem

ents and acceptance criteria. The tests perform
ed shall obtain the necessary data w

ith 
sufficient accuracy for evaluation and acceptance. 

(b) Test requirem
ents and acceptance criteria shall be based upon specified requirem

ents contained in applicable design 
docum

ents, or other pertinent technical docum
ents that provide approved requirem

ents. 

(c) If tem
porary changes to the approved configuration of a facility are required for testing purposes, approval by the design authority 

is required prior to perform
ing the test. 

N
ot A

pplicable 
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300 TEST PR
O

C
ED

U
R

ES (O
TH

ER
 TH

A
N

 FO
R

 C
O

M
PU

TER
 PR

O
G

R
A

M
S) 

(a) Test procedures shall include or reference the test configuration and test objectives. Test procedures shall also include provisions 
for assuring that prerequisites and suitable environm

ental conditions are m
et, adequate instrum

entation is available and used, 
appropriate tests and equipm

ent are used, and necessary m
onitoring is perform

ed. P
rerequisites shall include the follow

ing, as 
applicable: 

(1) calibrated instrum
entation 

(2) appropriate equipm
ent 

(3) trained personnel 

(4) condition of test equipm
ent and the item

 to be tested 

(5) suitable environm
ental conditions 

(6) provisions for data acquisition 

(b) A
s an alternative to para. 300(a) of this R

equirem
ent, appropriate sections of related docum

ents, such as A
S

TM
 m

ethods, 
S

upplier m
anuals, equipm

ent m
aintenance instructions, or approved draw

ings or travelers w
ith acceptance criteria, m

ay be used. 
S

uch docum
ents shall include or be supplem

ented w
ith appropriate criteria from

 para. 300(a) to assure adequate procedures for the 
test are used. 

N
ot A

pplicable 

400 C
O

M
PU

TER
 PR

O
G

R
A

M
 TEST PR

O
C

ED
U

R
ES 

The requirem
ents of section 400 of R

equirem
ent 11 apply, instead of section 300, Test P

rocedures, to testing of com
puter program

s, 
and as appropriate, the com

puter hardw
are and operating system

. 

(a) C
om

puter program
 test procedures shall provide for dem

onstrating the adherence of the com
puter program

 to docum
ented 

requirem
ents. For those com

puter program
s used in design activities, com

puter program
 test procedures shall provide for assuring 

that the com
puter program

 produces correct results. For those com
puter program

s used for operational control, com
puter program

 
test procedures shall provide for dem

onstrating required perform
ance over the range of operation of the controlled function or 

process. The procedures shall also provide for evaluating technical adequacy through com
parison of test results from

 alternative 
m

ethods such as hand calculations, calculations using com
parable proven program

s, or em
pirical data and inform

ation from
 

technical literature. 

(b) In-use test procedures shall be developed and docum
ented to perm

it confirm
ation of acceptable perform

ance of the com
puter 

program
 in the operating system

. 

In-use test procedures shall be perform
ed after the com

puter program
 is installed on a different com

puter, or w
hen there are 

significant changes in the operating system
. 

P
eriodic in-use m

anual or autom
atic self-check in-use tests shall be prescribed and perform

ed for those com
puter program

s in w
hich 

com
puter program

 errors, data errors, com
puter hardw

are failures, or instrum
ent drift can affect required perform

ance. 

N
ot A

pplicable 
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500 TEST R
ESU

LTS  

Test results shall be docum
ented and m

aintained. Test results shall be evaluated by the responsible authority to ensure that test 
requirem

ents have been satisfied. 

N
ot A

pplicable 

600 TEST R
EC

O
R

D
S 

Test records shall be established and m
aintained to indicate the ability of the item

 or com
puter program

 to satisfactorily perform
 its 

intended function or to m
eet its docum

ented requirem
ents. Test records vary depending on the test type, purpose, and application, 

but shall contain the follow
ing inform

ation, as a m
inim

um
, for the specified application identified in paras. 601 and 602. 

N
ot A

pplicable 

601 Test R
ecords 

(a) item
 tested 

(b) date of test 
(c) tester or data recorder 
(d) type of observation 
(e) results and acceptability 
(f) action taken in connection w

ith any deviations 
(g) person evaluating test results 

N
ot A

pplicable 
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N
Q

A
-1-2008/9 R

equirem
ents 

A
pplicability 

602 C
om

puter Program
 Test R

ecords 

(a) V
erification Test R

ecords 

(1) 
com

puter program
 tested 

(2) 
 com

puter hardw
are tested 

(3) 
test equipm

ent and calibrations, w
here applicable 

       (4) date of test 

      (5) tester or data recorder 

       (6) sim
ulation m

odels used, w
here applicable 

       (7) test problem
s 

       (8) results and applicability 

        (9) action taken in connection w
ith any deviations 

noted 

        (10) person evaluating test results 

(b) In-U
se Test R

ecords 

(1) com
puter program

 tested 

(2) com
puter hardw

are tested 

(3) test equipm
ent and calibrations, w

here applicable 

(4) date of test 

(5) tester or data recorder 

(6) acceptability 

N
ot A

pplicable 

R
eq. 12  C

ontrol of M
easuring and Test Equipm

ent 

100 G
EN

ER
A

L 

Tools, gages, instrum
ents, and other m

easuring and test equipm
ent used for activities affecting quality shall be controlled, calibrated 

at specific periods, adjusted, and m
aintained to required accuracy lim

its. 

N
ot A

pplicable 
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200 SELEC
TIO

N
 

S
election of m

easuring and test equipm
ent shall be based on the type, range, accuracy, and tolerance needed to accom

plish the 
required m

easurem
ents for determ

ining conform
ance to specified requirem

ents. 

N
ot A

pplicable 

300 C
A

LIB
R

A
TIO

N
 A

N
D

 C
O

N
TR

O
L 

301 C
alibration 

M
easuring and test equipm

ent shall be calibrated, at prescribed tim
es or intervals and w

henever the accuracy of the m
easuring and 

test equipm
ent is suspect. C

alibration shall be against and traceable to certified equipm
ent or reference standards having know

n 
valid relationships to nationally recognized standards, or to international standards know

n to be equivalent to and verified against 
corresponding nationally recognized standards. W

here no such standards exist, the basis for calibration shall be defined. 

N
ot A

pplicable 

302 R
eference Standards 

R
eference standards shall have a m

inim
um

 accuracy four tim
es greater than that of the m

easuring and test equipm
ent being 

calibrated to ensure that the reference standards contribute no m
ore than one-fourth of the allow

able calibration tolerance. W
here 

this 4:l ratio cannot be m
aintained, the basis for selection of the standard in question shall be technically justified. 

N
ot A

pplicable 

303 C
ontrol 

C
alibration procedures shall identify or reference required accuracy and shall define m

ethods and frequency of checking accuracy. 
The calibration m

ethod and interval of calibration shall be based on the type of equipm
ent, stability characteristics, required 

accuracy, intended use, and other conditions affecting perform
ance. M

easuring and test equipm
ent, w

hich is overdue for calibration 
or found to be out-of-calibration, shall be tagged and/or segregated, or rem

oved from
 service, and not used until it has been 

recalibrated. M
easuring or test equipm

ent found to be out-of-calibration shall be repaired or replaced. 

N
ot A

pplicable 

303.1 A
pplication 

M
easuring and test equipm

ent shall be traceable to its application and use. 

N
ot A

pplicable 

303.2 C
orrective A

ction 

W
hen m

easuring and test equipm
ent is lost, dam

aged, or found to be out-of-calibration, the validity of previous m
easurem

ent, 
inspection, or test results, and the acceptability of item

s previously inspected or tested shall be evaluated. This evaluation shall be 
from

 at least the last acceptable calibration of the M
&

TE
. The evaluation and resulting actions shall be com

m
ensurate w

ith the 
significance of the condition.  

N
ot A

pplicable 

303.3 H
andling and Storage 

N
ot A

pplicable 
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M
easuring and test equipm

ent shall be properly handled and stored to m
aintain accuracy. 

303.4 Environm
ental C

ontrols 

M
easuring and test equipm

ent shall be used and calibrated in environm
ents that are controlled to the extent necessary to ensure 

that the required accuracy and precision are m
aintained. 

N
ot A

pplicable 

303.5 Precalibration C
hecks 

M
easuring and test equipm

ent and reference standards subm
itted for calibration shall be checked and the results recorded before 

any required adjustm
ents or repairs are m

ade. 

N
ot A

pplicable 

303.6 Status Indication 

M
easuring and test equipm

ent shall be suitably m
arked, tagged, labeled, or otherw

ise identified to indicate calibration status and 
establish traceability to calibration records. 

N
ot A

pplicable 

304 C
om

m
ercial D

evices 

C
alibration and control m

easures are not required for com
m

ercial equipm
ent such as rulers, tape m

easures, levels, etc., if such 
equipm

ent provides the required accuracy. 

N
ot A

pplicable 

400 R
EC

O
R

D
S 

401 G
eneral 

R
ecords shall be established and m

aintained to indicate calibration status and the capability of m
easuring and test equipm

ent to 
satisfactorily perform

 its intended function. 

N
ot A

pplicable 

402 R
eports and C

ertificates 

C
alibration reports and certificates reporting the results of calibrations shall include the inform

ation and data necessary for 
interpretation of the calibration results and verification of conform

ance to applicable requirem
ents. 

N
ot A

pplicable 

R
eq. 13  H

andling, Storage, and Shipping 

100 G
EN

ER
A

L 

H
andling, storage, cleaning, packaging, shipping, and preservation of item

s shall be controlled to prevent dam
age or loss and to 

m
inim

ize deterioration. These activities shall be conducted in accordance w
ith established w

ork and inspection instructions, 
draw

ings, specifications, shipm
ent instructions, or other pertinent docum

ents or procedures specified for use in conducting the 
activity. 

N
ot A

pplicable 
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200 SPEC
IA

L R
EQ

U
IR

EM
EN

TS 

W
hen required, special equipm

ent (such as containers, shock absorbers, and accelerom
eters) and special protective environm

ents 
(such as inert gas atm

osphere, specific m
oisture content levels, and tem

perature levels) shall be specified and provided and their 
existence verified. 

N
ot A

pplicable 

300 PR
O

C
ED

U
R

ES 

W
hen required for critical, sensitive, perishable, or high-value item

s, specific procedures for handling, storage, packaging, shipping, 
and preservation shall be used. 

N
ot A

pplicable 

400 TO
O

LS A
N

D
 EQ

U
IPM

ENT 

S
pecial handling tools and equipm

ent shall be utilized and controlled w
here necessary to ensure safe and adequate handling. 

S
pecial handling tools and equipm

ent shall be inspected and tested in accordance w
ith procedures at specified tim

e intervals or prior 
to use. 

N
ot A

pplicable 

500 O
PER

A
TO

R
S 

O
perators of special handling and lifting equipm

ent shall be experienced or trained in the use of the equipm
ent. 

N
ot A

pplicable 

600 M
A

R
K

IN
G

 O
R

 LA
B

ELIN
G

 

M
arking or labeling shall be utilized as necessary to adequately m

aintain and preserve the item
, including indication of the presence 

of special environm
ents or the need for special controls. 

N
ot A

pplicable 

R
eq. 14  Inspection, Test, and O

perating Status 

100 G
EN

ER
A

L 

The status of inspection and test activities shall be identified either on the item
s or in docum

ents traceable to the item
s w

here it is 
necessary to ensure that required inspections and tests are perform

ed and to ensure that item
s that have not passed the required 

inspections and tests are not inadvertently installed, used, or operated. S
tatus shall be m

aintained through indicators, such as 
physical location and tags, m

arkings, shop travelers, stam
ps, inspection records, or other suitable m

eans. The authority for 
application and rem

oval of tags, m
arkings, labels, and stam

ps shall be specified. S
tatus indicators shall also provide for indicating 

the operating status of system
s and com

ponents of the nuclear facility, such as by tagging valves and sw
itches, to prevent 

inadvertent operation. 

N
ot A

pplicable 

R
eq. 15  C

ontrol of N
onconform

ing Item
s 
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100 G
EN

ER
A

L 

Item
s that do not conform

 to specified requirem
ents shall be controlled to prevent inadvertent installation or use. C

ontrols shall 
provide for identification, docum

entation, evaluation, segregation w
hen practical, and disposition of nonconform

ing item
s, and for 

notification to affected organizations. 

A
pplicable 

200 ID
EN

TIFIC
A

TIO
N

 

N
onconform

ing item
s shall be identified by legible m

arking, tagging, or other m
ethods not detrim

ental to the item
, on either the item

, 
the container, or the package containing the item

.  

A
pplicable 

300 SEG
R

EG
A

TIO
N

 

(a) N
onconform

ing item
s shall be segregated, w

hen practical, by placing them
 in a clearly identified and designated hold area until 

properly dispositioned. 

(b) W
hen segregation is im

practical or im
possible due to physical conditions such as size, w

eight, or access lim
itations, other 

precautions shall be em
ployed to preclude inadvertent use of a nonconform

ing item
. 

A
pplicable 

400 D
ISPO

SITIO
N

 

401 C
ontrol  

N
onconform

ing item
s shall be evaluated and recom

m
ended dispositions shall be proposed. Further processing, delivery, installation, 

or use of a nonconform
ing item

 shall be controlled pending the evaluation and an approved disposition by authorized personnel. 

A
pplicable 

402 R
esponsibility and A

uthority 

The responsibility and authority for the evaluation and disposition of nonconform
ing item

s shall be defined. R
esponsibility for the 

control of further processing, delivery, installation, or use of nonconform
ing item

s shall be designated in w
riting.  

A
pplicable 

403 Personnel 

P
ersonnel perform

ing evaluations to determ
ine a disposition shall have 

(a) dem
onstrated com

petence in the specific area they are evaluating 

(b) an adequate understanding of the requirem
ents 

(c) access to pertinent background inform
ation  

A
pplicable 
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404 D
isposition 

A
 disposition, such as use-as-is, reject, repair, or rew

ork of nonconform
ing item

s shall be m
ade and docum

ented. Technical 
justification for the acceptability of a nonconform

ing item
 dispositioned repair or use-as-is shall be docum

ented. N
onconform

ances to 
design requirem

ents dispositioned use-as-is or repair shall be subject to design control m
easures com

m
ensurate w

ith those applied 
to the original design. R

equired as-built records shall reflect the use-as-is or repair condition. 

A
pplicable 

405 R
eexam

ination 

R
ew

orked item
s shall be reexam

ined in accordance w
ith applicable procedures and w

ith the original acceptance criteria. 

R
epaired item

s shall be reexam
ined in accordance w

ith applicable procedures and w
ith the original acceptance criteria unless the 

disposition has established alternate acceptance criteria. 

A
pplicable 

R
eq. 16  C

orrective A
ction 

100 G
EN

ER
A

L 

C
onditions adverse to quality shall be identified prom

ptly and corrected as soon as practicable. In the case of a significant condition 
adverse to quality, the cause of the condition shall be determ

ined and corrective action taken to preclude recurrence. The 
identification, cause, and corrective action for significant conditions adverse to quality shall be docum

ented and reported to 
appropriate levels of m

anagem
ent. C

om
pletion of corrective actions shall be verified.  

A
pplicable 

R
eq. 17  Q

uality A
ssurance R

ecords 

100, G
EN

ER
A

L 

The control of quality assurance records shall be established consistently w
ith the schedule for accom

plishing w
ork activities. Q

uality 
assurance records shall furnish docum

entary evidence that item
s or activities m

eet specified quality requirem
ents. Q

uality assurance 
records shall be identified, generated, authenticated, and m

aintained, and their final disposition specified. R
ecord control 

requirem
ents and responsibilities for these activities shall be docum

ented. 

A
pplicable 

200 G
EN

ER
A

TIO
N

 O
F R

EC
O

R
D

S 

(a) R
ecords shall be legible. 

(b) R
ecords shall be traceable to associated item

s and activities and accurately reflect the w
ork accom

plished or inform
ation 

required. 

(c) R
ecords to be generated, supplied, or m

aintained shall be specified in applicable docum
ents, such as design specifications, 

procurem
ent docum

ents, test procedures, and operational procedures. 

A
pplicable 
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300 A
U

TH
EN

TIC
A

TIO
N

 O
F R

EC
O

R
D

S 

(a) D
ocum

ents shall be considered valid records only if stam
ped, initialed, or signed and dated by authorized personnel or otherw

ise 
authenticated. C

orrections to docum
ents shall be review

ed and approved by the responsible individual from
 the originating or 

authorized organization. 

(b) E
lectronic docum

ents shall be authenticated w
ith com

parable inform
ation as in para. 300(a), as appropriate 

(1) w
ith identification on the m

edia; or 

(2) w
ith authentication inform

ation contained w
ithin or linked to the docum

ent itself. 

A
pplicable 

400 C
LA

SSIFIC
A

TIO
N

 

R
ecords shall be classified as lifetim

e or nonperm
anent and m

aintained by the O
w

ner, or authorized agent, in accordance w
ith the 

criteria given in paras. 401 and 402 of this R
equirem

ent and consistent w
ith applicable regulatory requirem

ents. 

A
pplicable 

401 Lifetim
e R

ecords 

401.1 Lifetim
e records are those that m

eet one or m
ore of the follow

ing criteria: 

(a) those that w
ould be of significant value in dem

onstrating capability for safe operation 

(b) those that w
ould be of significant value in m

aintaining, rew
orking, repairing, replacing, or m

odifying an item
 

(c) those that w
ould be of significant value in determ

ining the cause of an accident or m
alfunction of an item

 

(d) .those that provide required baseline data for in-service inspections  

 A
pplicable 

401.2 Lifetim
e records are required to be m

aintained for the life of the particular item
 w

hile it is installed in the plant or stored for 
future use. 

A
pplicable 

402 N
onperm

anent R
ecords 

N
onperm

anent records are those required to show
 evidence that an activity w

as perform
ed in accordance w

ith the applicable 
requirem

ents but need not be retained for the life of the item
 because they do not m

eet the criteria for lifetim
e records. 

N
onperm

anent records shall be m
aintained for the identified retention period. 

A
pplicable 

500 R
EC

EIPT C
O

N
TR

O
L O

F R
EC

O
R

D
S 

E
ach organization responsible for the receipt of records shall designate a person or organization responsible for receiving the 

records. The designee shall be responsible for organizing and im
plem

enting receipt controls for perm
anent and tem

porary storage. 
R

eceipt controls shall provide a m
ethod for identifying the records received, receipt and inspection of incom

ing records, and 
subm

ittal of records to storage. 

 A
pplicable 
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600 STO
R

A
G

E 

601 G
eneral 

(a) R
ecords shall be stored at a predeterm

ined location(s) in facilities, containers, or a com
bination thereof, constructed and 

m
aintained in a m

anner that m
inim

izes the risk of loss, dam
age, or destruction from

 

(1) natural disasters such as w
inds, floods, or fires 

(2) environm
ental conditions such as high and low

 tem
peratures and hum

idity 

(3) infestation of insects, m
old, or rodents 

(4) dust or airborne particles 

(b) A
ctivities detrim

ental to the records shall be prohibited in the storage area. 

(c) A
ccess to the processing, storage, and retrieval of records shall be lim

ited to authorized personnel. 

(d) P
rovisions shall be m

ade to prevent dam
age from

 harm
ful conditions (such as excessive light, stacking, electrom

agnetic fields, 
tem

perature, and hum
idity), as applicable to the specific m

edia utilized for record storage. 

A
pplicable 

602 Facility Types 

There are tw
o equally satisfactory m

ethods of providing storage, single or dual. 

A
pplicable 

602.1 S
ingle storage consists of a storage facility, vault, room

, or container(s) w
ith a m

inim
um

 tw
o-hour fire rating. The design and 

construction of a single storage facility, vault room
, or container shall be review

ed for adequacy by a person com
petent in fire 

protection or contain a certification or rating from
 an accredited organization.  

A
pplicable 

602.2 D
ual facilities, containers, or a com

bination thereof shall be at locations sufficiently rem
ote from

 each other to elim
inate the 

chance exposure to a sim
ultaneous hazard. Facilities used for dual storage are not required to satisfy the requirem

ents of para. 
602.1, but shall m

eet the requirem
ents of para. 601. 

 A
pplicable 

603 Tem
porary Storage 

W
hen tem

porary storage of records (such as for processing, review
, or use) is required, the storage facility or container shall provide 

a one-hour fire rating, unless dual storage requirem
ents of para. 602.2 are m

et.  

A
pplicable 

700 R
ETEN

TIO
N

 

(a) R
ecord retention periods shall be docum

ented. 

(b) R
ecords shall be m

aintained for their retention periods. 

A
pplicable 
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800 M
A

IN
TEN

A
N

C
E O

F R
EC

O
R

D
S 

(a) R
ecords shall be protected from

 dam
age or loss. 

(b) R
ecord controls shall provide for retrievability w

ithin planned retrieval tim
es based upon the record type or content. 

(c) The m
ethods for record changes shall be docum

ented. 

(d) P
rovisions shall be established to ensure that no unacceptable degradation of the electronic record m

edia occurs during the 
established retention period. 

(e) P
rovisions shall be m

ade to ensure that the records rem
ain retrievable after hardw

are, softw
are, or technology changes. 

(f) P
rovisions shall be established to ensure the follow

ing w
hen records are duplicated or transferred to the sam

e m
edia or to a 

different m
edia for the purposes of m

aintenance or storage: 

(1) duplication or transfer is appropriately authorized 

(2) record content, legibility, and retrievability are m
aintained 

A
pplicable 

R
eq. 18  A

udits 

100 G
EN

ER
A

L 

A
udits shall be perform

ed to verify com
pliance to quality assurance program

 requirem
ents, to verify that perform

ance criteria are 
m

et, and to determ
ine the effectiveness of the program

. These audits shall be perform
ed in accordance w

ith w
ritten procedures or 

checklists by personnel w
ho do not have direct responsibility for perform

ing the activities being audited. A
udit results shall be 

docum
ented and reported to and review

ed by responsible m
anagem

ent. Follow
-up action shall be taken w

here indicated. 

A
pplicable 

200 SC
H

ED
U

LIN
G

 

A
udits shall be scheduled in a m

anner to provide coverage and coordination w
ith ongoing activities, based on the status and 

im
portance of the activity. S

cheduled audits shall be supplem
ented by additional audits of specific subjects w

hen necessary to 
provide adequate coverage. 

A
pplicable 

300 PR
EPA

R
A

TIO
N

 

301 A
udit Plan 

The auditing organization shall develop an audit plan for each audit. This plan shall identify the audit scope, requirem
ents, audit 

personnel, activities to be audited, organizations to be notified, applicable docum
ents, schedule, and w

ritten procedures or 
checklists. 

A
pplicable 
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pplicability 

302 Personnel 

A
udit personnel shall have sufficient authority and organizational freedom

 to m
ake the audit process m

eaningful and effective. 

A
pplicable 

303 Selection of A
udit Team

 

A
n audit team

 shall be identified prior to the beginning of each audit. This team
 shall contain one or m

ore A
uditors, one being 

designated Lead A
uditor w

ho organizes and directs the audit. The audit team
 shall have experience or training com

m
ensurate w

ith 
the scope, com

plexity, or special nature of the activities to be audited. 

A
pplicable 

400 PER
FO

R
M

A
N

C
E 

E
lem

ents selected for audit shall be evaluated against specified requirem
ents. O

bjective evidence shall be exam
ined to the depth 

necessary to determ
ine if these elem

ents are being im
plem

ented effectively. C
onditions requiring prom

pt corrective action shall be 
reported im

m
ediately to m

anagem
ent of the audited organization. 

A
pplicable 

500 R
EPO

R
TIN

G
 

The audit report shall be signed or otherw
ise endorsed by the Lead A

uditor and issued to the audited organization. The contents of 
the report shall 

(a) describe the audit scope 

(b) identify A
uditors and persons contacted 

(c) sum
m

arize audit results, including a statem
ent on the effectiveness of the elem

ents audited 

(d) describe each reported adverse  audit finding 

A
pplicable 

600 R
ESPO

N
SE 

M
anagem

ent of the audited organization or activity shall investigate adverse audit findings, schedule corrective action, including 
m

easures to prevent recurrence of significant conditions adverse to quality, and notify the appropriate organization in w
riting. A

udit 
responses shall be evaluated by the auditing organization. 

A
pplicable 

700 FO
LLO

W
-U

P A
C

TIO
N

 

Follow
-up action shall be taken to verify that corrective action is accom

plished as scheduled. 

A
pplicable 

800 R
EC

O
R

D
S 

A
udit records shall include audit plans, audit reports, w

ritten replies, and the record of com
pletion of corrective action. 

A
pplicable 

N
Q

A
-1-2015 Part II, Q

uality A
ssurance R

equirem
ents for N

uclear Facility A
pplications 
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Subpart 2.7, Q
uality A

ssurance R
equirem

ents for C
om

puter Softw
are for N

uclear Facility A
pplications 

100 G
EN

ER
A

L 

S
ubpart 2.7 provides requirem

ents for the acquisition, developm
ent, operation, m

aintenance, and retirem
ent of softw

are. The 
appropriate requirem

ents of this S
ubpart shall be im

plem
ented through the policies, procedures, plans, specifications, or w

ork 
practices, etc., that provide the fram

ew
ork for softw

are engineering activities. S
ubpart 2.7 supplem

ents the requirem
ents of P

art I 
and shall be used in conjunction w

ith applicable R
equirem

ents of P
art I w

hen and to the extent specified by the organization invoking 
the S

ubpart. 

A
pplicable 

101 Softw
are Engineering 

The scope of softw
are engineering activities include the follow

ing elem
ents, as appropriate: 

(a) softw
are acquisition m

ethod(s) for controlling the acquisition process for softw
are and softw

are services 

(b) softw
are engineering m

ethod(s) used to m
anage the softw

are life-cycle activities 

(c) application of standards, conventions, and other w
ork practices that support the softw

are life cycle 

(d) controls for support softw
are used to develop, operate, and m

aintain com
puter program

s 

A
pplicable 

200 G
EN

ER
A

L R
EQ

U
IR

EM
EN

TS 

The follow
ing general requirem

ents shall be applied to the softw
are engineering elem

ents described in para. 101 of this S
ubpart. 

A
pplicable 

201 D
ocum

entation 

The appropriate softw
are engineering elem

ents, described in para. 101 of this S
ubpart, shall define the baseline docum

ents that are 
to be m

aintained as records, in accordance w
ith P

art I, R
equirem

ent 17. A
lthough m

ultiple docum
entation requirem

ents are specified 
w

ithin this S
ubpart, they can be provided as separate or as com

bined docum
ents. 

A
pplicable 

 202 R
eview

 

The appropriate softw
are engineering elem

ents, described in para. 101 of this S
ubpart, shall define the control points and associated 

review
s. R

eview
s of softw

are shall ensure com
pliance w

ith the approved softw
are design requirem

ents. A
lthough m

ultiple review
 

requirem
ents are specified w

ithin this S
ubpart, the review

s m
ay be perform

ed and docum
ented separately or com

bined, as 
appropriate, to the defined softw

are engineering m
ethod.  

The follow
ing tw

o review
s are required: 

(a) O
ne review

 shall consider the requirem
ents related to the activities of preparing the com

puter program
 for acceptance testing. 

This review
 can be com

bined w
ith or be part of the softw

are design verification.  

(b) The other review
 shall provide assurance of the satisfactory com

pletion of the softw
are developm

ent cycle including acceptance 

A
pplicable 



Q
uality A

ssurance Program
 Plan for SFR

 M
etallic Fuel D

ata Q
ualification 

A
N

L/N
E-16/17, R

ev. � 

A
ppendix A

:  E
valuation of A

pplicability of N
Q

A
-1 to SFR

 M
etallic Fuel H

istorical D
ata Q

ualification Process 

52 

N
Q

A
-1-2008/9 R

equirem
ents 

A
pplicability 

testing. This review
 can be com

bined w
ith or be part of softw

are design verification. Individual(s) fam
iliar w

ith the design detail and 
the intended use of the com

puter program
 shall be included in the review

. 

R
eview

s shall identify the participants and their specific review
 responsibilities. D

ocum
entation of review

 com
m

ents and their 
disposition shall be retained until they are incorporated into the updated softw

are. C
om

m
ents not incorporated and their disposition 

shall be retained until the softw
are is approved for use. W

hen review
 alone is not adequate to determ

ine if requirem
ents are m

et, 
alternate calculations shall be used, or tests shall be developed and integrated into the appropriate activities of the softw

are 
developm

ent cycle.  

Tests perform
ed in support of a review

 can be used to com
plem

ent acceptance testing. The tests and test results shall be included in 
the acceptance testing docum

entation. S
uch tests shall be subjected to the sam

e criteria as the acceptance tests. These tests do not 
substitute for perform

ing the com
prehensive, end of developm

ent, acceptance test. 

Subpart 2.7, 203 Softw
are C

onfiguration M
anagem

ent 

S
oftw

are configuration m
anagem

ent includes, but is not lim
ited to, configuration identification, change control, and configuration 

status control. C
onfiguration item

s shall be m
aintained under configuration m

anagem
ent until the softw

are is retired. 

The appropriate softw
are engineering elem

ents, described in para. 101 of this S
ubpart, shall identify w

hen configuration baselines 
are to be established.  

A
pplicable 

 203 Softw
are C

onfiguration M
anagem

ent 

In addition to the requirem
ents of P

art I, R
equirem

ent 3, softw
are configuration m

anagem
ent activities shall include the follow

ing: 

(a) The appropriate softw
are engineering elem

ents, described in para. 101 of this S
ubpart, shall identify w

hen configuration 
baselines are to be established. C

onfiguration item
s to be controlled shall include, as appropriate: 

(1) docum
entation (e.g., softw

are design requirem
ents, instructions for com

puter program
 use, test plans, and results) 

(2) com
puter program

(s) (e-g., source, object, backup files) 

(3) support softw
are 

(b) The softw
are configuration change control process shall include 

(1) initiation, evaluation, and disposition of a change request 

(2) control and approval of changes prior to im
plem

entation 

(3) requirem
ents 

A
pplicable 

Subpart 2.7, 204 Problem
 R

eporting and C
orrective A

ction 

a)M
ethod(s) for docum

enting, evaluating, and correcting softw
are problem

s shall

(1) describe the evaluation process for determ
ining w

hether a reported problem
 is an error or other type of problem

 (e.g., user

A
pplicable 
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m
istake) 

(2) define the responsibilities for disposition of the problem
 reports, including notification to the originator of the results of the 

evaluation 

(b) W
hen the problem

 is determ
ined to be an error, the m

ethod shall provide, as appropriate, for 

(1) how
 the error relates to appropriate softw

are engineering elem
ents 

(2) how
 the error im

pacts past and present use of the com
puter program

 

(3) how
 the corrective action im

pacts previous developm
ent activities 

(4) how
 the users are notified of the identified error, its im

pact; and how
 to avoid the error, pending im

plem
entation of corrective 

actions 

The problem
 reporting and corrective action process shall address the appropriate requirem

ents of P
art I, R

equirem
ent 16. 

300 SO
FTW

A
R

E A
C

Q
U

ISITIO
N

 

S
oftw

are acquisition includes softw
are or softw

are services procured in accordance w
ith P

art I, or otherw
ise acquired for use in 

activities w
ithin the scope of P

art I. 

A
pplicable 

301 Procured Softw
are and Softw

are Services 

P
art I, R

equirem
ents 4 and 7 for item

s and services shall be applied to the procurem
ent of softw

are and softw
are services. The 

P
urchaser shall be responsible for the appropriate requirem

ents of this S
ubpart upon acceptance of the softw

are or related item
 

(e.g., pUogUam
m

able deYice). PUocXUem
enW docXm

enWV Vhall idenWif\ UeTXiUem
enWV foU SXpplieU¶V UepoUWing of VofWZ

aUe errors to the 
PXUchaVeU and, aV appUopUiaWe, Whe PXUchaVeU¶V UepoUWing of VofWZ

aUe eUUoUV Wo Whe SXpplieU. 

A
pplicable 

302 O
therw

ise A
cquired Softw

are 

S
oftw

are that has not been previously approved under a program
 consistent w

ith this S
tandard for use in its intended application 

(e.g., freew
are, sharew

are, procured com
m

ercial off-the-shelf, or otherw
ise acquired softw

are), shall be evaluated in accordance 
w

ith the requirem
ents of this S

ubpart. The softw
are shall be identified and controlled prior to evaluation. The evaluation, specified by 

this section, shall be perform
ed and docum

ented to determ
ine adequacy to support operation and m

aintenance and identify the 
activities to be perform

ed and the docum
entation that is needed. 

This determ
ination shall be docum

ented and shall identify as a m
inim

um
 

(a) capabilities and lim
itations for intended use 

(b) test plans and test cases required to dem
onstrate the capabilities w

ithin the lim
itations 

(c) instructions for use w
ithin the lim

its of the capabilities 

E
xceptions from

 the docum
entation requirem

ents of this S
ubpart and the justification for acceptance shall be docum

ented. 

A
pplicable 
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The results of the above evaluation and the perform
ance of the actions necessary to accept the softw

are shall be review
ed and 

approved. The resulting docum
entation and associated com

puter program
(s) shall establish the current baseline. 

R
evisions to previously baseline softw

are received from
 organizations not required to follow

 this S
ubpart shall be evaluated in 

accordance w
ith this section. 

400 SO
FTW

A
R

E EN
G

IN
EER

IN
G

 M
ETH

O
D

 

S
oftw

are engineering m
ethod(s) shall be docum

ented. The selected softw
are engineering m

ethod shall ensure that softw
are life 

cycle activities are planned and perform
ed in a traceable and orderly m

anner. 

The softw
are design process shall be docum

ented, approved by the responsible design organization, and controlled. This process 
shall include the activities described in paras. 401 through 404.  

A
pplicable 

401 Softw
are D

esign R
equirem

ents 

S
oftw

are design requirem
ents shall specify technical and softw

are engineering (i.e., para. 101 of this S
ubpart) requirem

ents, 
including security features (e.g., vulnerability protection, and cyber-security). Identify applicable reference draw

ings, specifications, 
codes, standards, regulations, procedures, or instructions that establish softw

are design requirem
ent test, inspection, and 

acceptance criteria. S
ecurity requirem

ents shall be specified com
m

ensurate w
ith the risk from

 unauthorized access or use  The 
softw

are requirem
ents shall identify the operating system

, function, interfaces, perform
ance requirem

ents, installation considerations, 
design inputs, and any design constraints of the com

puter program
. S

oftw
are design requirem

ents shall be traceable throughout the 
softw

are life cycle.  

A
pplicable 

402 Softw
are D

esign 

A
n integral part of softw

are design is the design of a com
puter program

 that is part of an overall system
. Thus, the softw

are design 
Vhall conVideU Whe com

pXWeU pUogUam
¶V opeUaWing enYiUonm

ent. M
easures to m

itigate the consequences of problem
s, as identified 

through analysis, shall be an integral part of the design. These potential problem
s include external and internal abnorm

al conditions 
and events that can affect the com

puter program
. 

The softw
are design shall be docum

ented and shall define the com
putational sequence necessary to m

eet the softw
are 

requirem
ents. The docum

entation shall include, as applicable, num
erical m

ethods, m
athem

atical m
odels, physical m

odels, control 
flow

, control logic, data flow
, process flow

, data structures, process structures, and the applicable relationships betw
een data 

structures and process structures. This docum
entation m

ay be com
bined w

ith the docum
entation of the softw

are design 
requirem

ents or the com
puter program

 listings resulting from
 im

plem
entation of the softw

are design.  

A
pplicable 

402.1 Softw
are D

esign Verification. 

S
oftw

are design verification shall evaluate the technical adequacy of the design approach and ensure internal com
pleteness, 

consistency, clarity, and correctness of the softw
are design and shall verify that softw

are design is traceable to the softw
are design 

requirem
ents. S

oftw
are design verification shall include review

 of test results. The softw
are design verification shall be com

pleted 
prior to approval of the com

puter program
 for use. The requirem

ents for the softw
are design verification activity shall be docum

ented 
in the softw

are engineering m
ethod.  

A
pplicable 
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403 Im
plem

entation 

The VofWZ
aUe deVign Vhall be WUanVlaWed inWo com

pXWeU pUogUam
(V) XVing Whe pUogUam

m
ing oUgani]aWion¶V oU deVign oUgani]aWion¶s 

program
m

ing standards and conventions.  

The im
plem

entation process shall result in softw
are products such as com

puter program
 listings and instructions for com

puter 
program

 use. A
 review

 shall be perform
ed in accordance w

ith para. 202 of this S
ubpart.  

A
pplicable 

404 A
cceptance Testing 

The acceptance testing activity shall dem
onstrate that the com

puter program
 adequately and correctly perform

s all intended 
functions (i.e., specified softw

are design requirem
ents). C

om
puter program

 tests including, as appropriate, softw
are design 

verification, factory acceptance tests, site acceptance tests, and in-use tests shall be controlled.  

Test requirem
ents and acceptance criteria for com

puter program
s shall be provided by the organization responsible for the use of 

the com
puter program

 and shall include the follow
ing, as applicable: 

(a) S
oftw

are design verification testing shall dem
onstrate the capability of the com

puter program
(s) to provide valid results for test 

problem
s encom

passing the range of docum
ented perm

itted usage. 

(b) C
om

puter program
 acceptance testing shall consist of the process of exercising or evaluating a system

 or system
 com

ponent by 
m

anual or autom
ated m

eans to ensure that it satisfies the specified requirem
ents and to identify differences betw

een expected and 
actual results in the operating environm

ent. 

(c) In-use com
puter program

s testing shall dem
onstrate required perform

ance over the range of operation of the controlled function 
or process.  

A
pplicable 

404 A
cceptance Testing. 

A
cceptance testing shall dem

onstrate, as appropriate, that the com
puter program

 

(a) properly handles abnorm
al conditions and events as w

ell as credible failures 

(b) does not perform
 adverse unintended functions 

(c) does not degrade the system
 either by itself, or in com

bination w
ith other functions or configuration item

s 

A
cceptance testing shall be perform

ed prior to approval of the com
puter program

 for use. C
onfiguration item

s shall be under 
configuration change control prior to starting acceptance testing. A

cceptance testing shall be planned and perform
ed for all softw

are 
design requirem

ents. A
cceptance testing ranges from

 a single test of all softw
are design requirem

ents to a series of tests perform
ed 

during com
puter program

 developm
ent. P

erform
ance of a series of tests provides assurance of correct translation betw

een activities 
and proper function of individual m

odules. Testing shall include a com
prehensive acceptance test perform

ed in the operating 
environm

ent prior to use.  

The test plans, test cases, and test results shall be docum
ented, review

ed, and approved prior to use of the com
puter program

 in 
accordance w

ith P
art I, R

equirem
ent 11. O

bservations of unexpected or unintended results shall be docum
ented and dispositioned 

A
pplicable 
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prior to test result approval. 

The acceptance testing of changes to the com
puter program

 shall be subjected to selective retesting to detect unintended adverse 
effects introduced during the change. S

uch testing shall provide assurance that the changes have not caused unintended adverse 
effects in the com

puter program
, and to verify that a m

odified system
(s) or system

 com
ponent(s) still m

eets specified softw
are 

design requirem
ents 

405 O
peration 

A
fter the softw

are is approved for use and installed in the operating environm
ent, the use of the softw

are shall be controlled in 
accordance w

ith approved procedures and instructions. These include, as appropriate 

(a) application docum
entation (e.g., application log) 

(b) access control specifications 

(c) com
puter system

 vulnerability protections 

(d) problem
 reporting and corrective action 

(e) in-use tests 

(f) the configuration change control process 

A
pplicable 

406 M
aintenance 

The appropriate softw
are engineering elem

ents, as described in para. 101 of this S
ubpart, shall identify how

 changes to the softw
are 

are controlled. Typically, changes are in response to any of the follow
ing: 

(a) enhancem
ent requests from

 the user com
m

unity 

(b) revisions to softw
are based on softw

are design requirem
ents 

(c) changes to the operating environm
ent and changes to com

puter system
 vulnerability protections 

(d) reported softw
are problem

s that m
ust be corrected 

A
pplicable 

407 R
etirem

ent 

D
uring retirem

ent, support for the softw
are product is term

inated, and the routine use of the softw
are shall be prevented. 

A
pplicable 
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500 STA
N

D
A

R
D

S, C
O

N
VEN

TIO
N

S, A
N

D
 O

TH
ER

 W
O

R
K

 PR
A

C
TIC

ES 

A
s appropriate, the softw

are engineering m
ethod, softw

are acquisition m
ethod, or both shall establish the need for standards, 

conventions, and other required w
ork practices to facilitate softw

are life cycle activities (e.g., softw
are design and im

plem
entation 

activities). S
tandards, conventions, and other required w

ork practices shall be docum
ented. 

A
pplicable 

600 SU
PPO

R
T SO

FTW
A

R
E 

S
upport softw

are includes softw
are tools and system

 softw
are. A

s appropriate, the softw
are engineering m

ethod, softw
are 

acquisition m
ethod, or both shall establish the need for softw

are tools. 

A
pplicable 

601 Softw
are Tools 

S
oftw

are tools shall be evaluated, review
ed, tested, and accepted for use, and placed under configuration control as part of the 

softw
are developm

ent cycle of a new
 or revised softw

are product. S
oftw

are tools that do not affect the perform
ance of the softw

are 
need not be placed under configuration control.  

In cases involving m
odifications of softw

are products using the softw
are tools, the configuration of the support softw

are associated 
w

ith that m
odification shall be m

anaged. C
hanges to the softw

are tool shall be evaluated for im
pact on the softw

are product to 
determ

ine the level of review
s and retesting that w

ill be required. 

A
pplicable 

602 System
 Softw

are 

S
ystem

 softw
are consists of the on-line com

puter program
s used to provide basic or general functionality and facilitate the operation 

and m
aintenance of the application com

puter program
. E

xam
ples include low

er level softw
are layers, assem

blers, interpreters, 
diagnostics, and utilities.  

S
ystem

 softw
are shall be evaluated, review

ed, tested, and accepted for use as part of the softw
are developm

ent cycle of a new
 or 

revised softw
are product. System

 softw
are shall be placed under configuration change control. C

hanges to the system
 softw

are shall 
be evaluated for im

pact on the softw
are product to determ

ine the level of review
s and retesting that w

ill be required. 

A
pplicable 
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